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MEMORANDUM OPINION AND ORDER
MORTON DENLOW, United States Magistrate Judge.

Plaintiffs, Dr. Sakharam D. Mahurkar ("Dr.Mahurkar"), owner of United States Patent No. 4,583,968 and
Patent No. 4,895,561 and patent licensee, Sherwood Medical Company d/b/a Kendall/Sherwood-Davis &
Geck ("Kendall") (collectively "Plaintiffs"), bring this patent infringement claim against Defendant Arrow
International, Inc. ("Arrow"). A Markman hearing was held July 12, 2001 to construe the disputed claims of
the 4,583,968 patent and the 4,895,561 patent. A detailed analysis of the Court's construction of the claims
is set forth below.

I. BACKGROUND
A. TECHNICAL BACKGROUND



The patents-in-suit and the accused Arrow products all involve double-lumen catheters for use in
hemodialysis. The role of kidneys in the body is to remove toxins from blood. When kidneys fail to function
properly due to disease or injury, blood must be cleaned externally. In hemodialysis, blood is removed from
a patient, diverted to a blood treatment unit where it is cleansed, and then returned to the patient.
Hemodialysis catheters are devices that are inserted into a patient's vein for removal and return of blood. A
double lumen hemodialysis catheter has two separate lumens, or channels, one for removing and one for
returning blood. In re Mahurkar, 831 F.Supp. 1354 (N.D.I11.1993) (Easterbrook, J. sitting by designation).

A typical hemodialysis blood treatment system includes a blood treatment unit for cleansing the blood, a
catheter inserted into a patient's vein for removal of the uncleansed blood and return of cleansed blood, and
various connectors and extension tubes that connect the catheter to the blood treatment unit. Patients with
diseased or damaged kidneys generally return to a hospital or clinic for regular hemodialysis.

There are over 25,000 U.S. patents that contain the term "catheter" in their specifications and almost 5,000
U.S. patents with this term in their title. The patents-in-suit relate to a certain subset of catheters, double
lumen catheters.

B. DR. MAHURKAR, THE INVENTOR

Dr. Mahurkar is a licensed nephrologist who has lived in Chicago for the past 29 years. Until his retirement
in 1995, Dr. Mahurkar conducted research and taught nephrology and internal medicine at Cook County
Hospital in Chicago. In addition, Dr. Mahurkar has been an inventor, receiving 28 U.S. patents, primarily
dealing with catheters and syringes. He has also published a number of academic articles on hemodialysis.

In the 1970s, Dr. Mahurkar designed a catheter divided internally by a septum which created two equal "D"
shaped or semi-circular lumens ("double D") and having a beveled tip. This catheter is the subject of Dr.
Mahurkar's first patent, U.S. Patent No. 4,134,402 ("the '402 patent"), which expired in 1997 and is not
asserted in this suit.

In the early 1980s, Dr. Mahurkar filed a series of patent applications covering variations to his original
double D catheter design relating to the catheter tip, and the holes or ports on the catheter. These
improvements resulted in two inventions: (1) smooth bore septum-type double lumen catheters; and (2) bent
extension catheter assemblies. The patents protecting these two inventions, U.S. Patent No. 4,583,968 ("the
'968 patent") and U.S. Patent No. 4,895,561 ("the '561 patent"), are the two patents involved in this
litigation.

C. THE '968 PATENT-SMOOTH BORE SEPTUM TYPE DOUBLE LUMEN CATHETERS

The '968 patent, FN1 entitled "Smooth Bore Double Lumen Catheter," was issued to Dr. Mahurkar on April
22, 1986. The '968 patent is a catheter which is made of a cylindrical tube divided into two separate lumens.
One lumen is used for removing unclean blood, and the other for returning cleansed blood. The exterior of
the cylindrical tube is a smooth bore, and the tip of the tube is conical, making the catheter easy to insert.

FNI1. A copy of the '968 patent is attached as Exhibit A to this opinion.

D. PRIOR LITIGATION BETWEEN THE PARTIES



The present suit is not the first litigation between Dr. Mahurkar and Arrow concerning the '968 patent. In
1991, Dr. Mahurkar sued Arrow for infringement of the '968 patent. On July 22, 1992, the parties entered
into an agreed order which terminated the case. Pursuant to the order, Arrow agreed to stop selling catheters
having double D designs.

In July 1998, Dr. Mahurkar filed a motion for contempt, in which Kendall intervened, alleging that Arrow's
post-agreed order catheters violated the agreed order and infringed claim 19 of the '968 patent. Judge
Andersen denied Dr. Mahurkar's motion holding that the issues raised should be the subject of a new
lawsuit. This action follows that decision.

E. OTHER LITIGATION INVOLVING THE '968 PATENT

In 1990, Dr. Mahurkar and Quinton Instrument Company ("Quinton"), Dr. Mahurkar's then licensee, filed a
lawsuit against IMPRA, Inc., a non-party to the pending litigation, alleging infringement of the '968 patent.
The case went to trial against defendant IMPRA before Judge Easterbrook in the Northern District of
Illinois. In re Mahurkar, 831 F.Supp. 1354 (N.D.111.1993), aff'd, 71 F.3d 1573 (Fed.Cir.1995).

Claims 1 and 19 of the '968 patent were at issue in the case. Judge Easterbrook found IMPRA infringed on
Mabhurkar's patent. Id. Judge Easterbrook's reasoning and conclusions are extremely useful for the Court in
construing the claims presented in this case. The Court will address relevant portions of Judge Easterbrook's
opinion.

F. THE '561 PATENT-BENT EXTENSION CATHETER ASSEMBLIES

The '561 patent, FN2 entitled "Dual-Lumen Catheter-Connecting System," was issued to Dr. Mahurkar on
January 23, 1990. The '561 patent concerns the portion of the catheter assembly that connects the catheter
tube to the blood treatment unit. This invention improves patient comfort for certain types of catheter
placements, and reduces the likelihood the catheters will pull out of the vein during or between hemodialysis
treatments.

FN2. A copy of the '561 patent is attached as Exhibit B to this opinion.

The present litigation involves two separate patent infringement suits that have been consolidated for
discovery. The first suit, 98 C 4890, alleges infringement of the '561 patent, and the second suit, 99 C 5711,
alleges infringement of the '968 patent. The parties have consented to this Court conducting the Markman
hearing.

The Court will first explain the rules of claim construction and will then apply those rules to the disputed
claims in the '968 patent and the '561 patent.

II. RULES OF CLAIM CONSTRUCTION

[1] An infringement analysis involves two steps. The first step is determining the meaning and scope of the
patent claims allegedly infringed, also known as claim construction or interpretation. Markman v. Westview
Instruments, Inc., 52 F.3d 967, 976 (Fed.Cir.1995)(en banc) aff'd 517 U.S. 370, 116 S.Ct. 1384, 134 L.Ed.2d
577 (1996). Claim construction is a matter of law for decision by the courts. 1d. at 970. The second step is
comparing the properly construed claim to the instrument accused of infringing. Id. at 976. This proceeding



is concerned with the first step, commonly known as a Markman hearing.

A.SOURCES AND HIERARCHY FOR CLAIM INTERPRETATION

[2] [3] In interpreting a claim, a court first looks to the language of the claim, which defines the breadth and
depth and bounds of the claim. York Products, Inc. v. Central Tractor Farm & Family Ctr., 99 F.3d 1568,
1572 (Fed.Cir.1996). The general rule is that terms in the claim are to be given their ordinary and
accustomed meaning. Johnson Worldwide Assoc., Inc. v. Zebco Corp., 175 F.3d 985, 989 (Fed.Cir.1999). A
court must presume that the terms of the claim mean what they say, and give full effect to the ordinary and
accustomed meaning of the claim terms unless otherwise compelled. /d. There are two instances in which a
court may be compelled to give the definition of a term a meaning outside of the ordinary and accustomed
one. The first one arises when a patentee has chosen to be his own lexicographer, as long as the special
definition of the term is clearly stated in the patent specification or file history. Id. at 990; Vitronics Corp. v.
Conceptronic, Inc., 90 F.3d 1576, 1582 (Fed.Cir.1996). The second arises when the terms chosen by the
patentee "so deprive the claim of clarity that there is no means by which the scope of the claim may be
ascertained from the language used." Zebco, 175 F.3d at 990.

[4] Second, the court looks to the patent specification, containing a written description of the invention
which must be clear and complete enough to enable those of ordinary skill in the art to make and use it.
Vitronics, 90 F.3d at 1582. It is here where, if the patentee chooses to be his own lexicographer, the special
meanings of the claim terms are typically found. /d. The specification is "always highly relevant" and is
usually dispositive; it is the "single best guide to the meaning" of a disputed term. Id. All claims must be
read in view of the specification, which acts as a sort of dictionary to explain the invention and may define
the terms used in the claim. Markman, 52 F.3d at 979.

[5] Third, the court may also consider the prosecution history of the patent, which contains the complete
record of the proceedings before the Patent and Trademark Office ("PTQO"), including any express
representations made by the patentee regarding the scope of the claims. Vitronics, 90 F.3d at 1582. The
prosecution history is often significant when determining the scope of a claim. Id. The prosecution history
can and should be used to understand the language used in the claim, however, it can not be used to
enlarge, diminish or vary the terms in the claim. Markman, 52 F.3d at 980. Included within an analysis of
the file history may be an examination of the prior art cited therein, as the prior art gives guidance as to
what the patent does and does not cover. Vitronics, 90 F.3d at 1583.

[6] Finally, extrinsic evidence consisting of expert and inventor testimony, dictionaries and learned treatises,
may be considered only to assist in the court's understanding of the patent, not to vary or contradict the
terms of the claims. Markman, 52 F.3d at 980-81. However, in most situations, an analysis of the intrinsic
evidence alone resolves a disputed claim term and unambiguously describes the scope of the patented
invention. Vitronics, 90 F.3d at 1583. Under these circumstances reliance on extrinsic evidence is improper.
ld.

[7] [8] [9] In terms of hierarchy, evidence that is objective, reliable, and publicly accessible, such as prior art
documents, dictionaries and treatises are preferred over other types of extrinsic evidence. Id. at 1585.
Although dictionaries and treatises fall within the category of extrinsic evidence, they are worthy of special
consideration. Judges are free to consult such resources at any time to better understand the underlying
technology, and may rely on dictionary definitions as the ordinary and accustomed meaning of a term, as
long as the dictionary definition does not contradict any definition found in or ascertained by a reading of



the patent. Id. at 1584 n. 6. Prior art, although also extrinsic evidence, may be included in an analysis of the
prosecution history if cited therein. Id. at 1583. A court may rely on prior art proffered by one of the parties,
even if not cited in the specifications and file history, to aid in the court's understanding and to demonstrate
how a disputed term is used by those skilled in the art. /d. at 1584. Opinion testimony of experts and the
inventor should be treated with "utmost caution" and may only be relied upon if the patent documents taken
as a whole are insufficient to enable the court to construe disputed claim terms, which is rare, if ever. Id. at
1584-85.

B. PATENTS ARE GENERALLY UNAMBIGUOUS

In most situations, there is no "ambiguity" in the claim language. Markman, 52 F.3d at 986. Statutory
language requirements are designed to avoid ambiguity in a patent. Id. The statute requires that the
specification contain a written description in "full, clear, concise and exact terms." 35 U.S.C. s. 112. Patent
applications are reviewed by examiners at the PTO who are "trained in the law and presumed to have some
expertise in interpreting the prior art references and to be familiar from their work with the level of skill in
the art and whose duty it is to issue only valid patents." Markman, 52 F.3d at 986. Thus, "[i]f the patent's
claims are sufficiently unambiguous for the PTO, there should exist no factual ambiguity when those same
claims are later construed by a court of law in an infringement action." Id.

However, because "a judge is not usually a person conversant in the particular technical art involved and is
not the hypothetical skilled in the art to whom a patent is addressed, extrinsic evidence may be necessary to
inform the court about the language in which the patent is written. But this evidence is not for the purpose
of clarifying ambiguity in claim terminology. It is not ambiguity in the document that creates the need for
extrinsic evidence but rather unfamiliarity of the court with the terminology of the art to which the patent is
addressed." Id.

C. LIMITATIONS NOT SET FORTH IN THE CLAIM MAY NOT BE READ INTO THE CLAIM

[10] [11] [12] There are two familiar claim construction canons regarding limitations imposed on claims,
setting forth the relationship between the claims and the written description: 1) one may not read a
limitation into a claim from the written description, and 2) one may look to the written description to define
a term already in a claim limitation, as a claim must be read in view of the specifications of which it is a
part. Renishaw PLC v. Marposs Societa' per Azioni, 158 F.3d 1243, 1248 (Fed.Cir.1998). Thus, a limitation
must appear in the language of the claim before one looks to the written description to define that limitation.
"This 1s so because the claims define the scope and the right to exclude, and the claim construction inquiry
... begins and ends in all cases with the actual words of the claim." Id.

[13] [14] Without a term in the claim that would direct us to the written description for clarification, there is
no legitimate way to narrow the claim. /d. Similarly, if the written description provides us a definition of a
term used in the claim, then reading in a further limiting definition would be improper. Mantech
Environmental Corp. v. Hudson Environmental Serv. Inc., 152 F.3d 1368, 1374 (Fed.Cir.1998). The
Supreme Court explained this requirement, stating, "We know of no principle of law which would authorize
us to read into a claim an element which is not present, for the purpose of making out a case of novelty of
infringement. The difficulty is that if we once begin to include elements not mentioned in the claim in order
to limit such claim...., we should never know where to stop." Renishaw, 158 F.3d at 1248 (quoting McCarty
v. Lehigh Val R.R., 160 U.S. 110, 116, 16 S.Ct. 240,40 L.Ed. 358 (1895)).

[15] [16] [17] [18] Words in a claim should be accorded their ordinary and accustomed meaning, not a



narrower scope than what is ordinarily accorded it. Renishaw, 158 F.3d at 1249. Thus, when a claim term
contains a general descriptive term, the term will not be limited to a numerical range that is included in the
written description. Similarly, a general term cannot be reduced to a narrower scope or subset of that term
by a modifier if the claim does not expressly contain the modifier. For example, if the claim term recites a
general noun without limiting that noun with an adjective, the claim should be construed to cover all known
types of that general noun supported by the patent disclosure. Id. at 1250. Likewise, if the words of the
claim recite a general verb without limiting it with an adverb, the claim should be construed to cover the
ordinary broader meaning of the verb. Id.(citing Virginia Panel Corp. v. MAC Panel Co., 133 F.3d 860
(Fed.Cir.1997) (holding that "reciprocating" is not limited to linearly reciprocating)). In looking at the
written description to define the scope of a claim term, the varied use of a term demonstrates the breadth of
the term, demanding a broad construction, rather than a narrow one. Zebco, 175 F.3d at 991.

[19] However, a common meaning, such as one found in a dictionary, that is inapposite to the context of the
patent disclosure is not one that the court should adopt. Id. Indiscriminate reliance on definitions found in
dictionaries can produce absurd results if not read in light of, and in the context of, the patent specifications.
Id.

D. THE SCOPE OF THE CLAIM IS NOT LIMITED TO THE PREFERRED EMBODIMENT

[20] As a general rule, the claim is not limited by the language of the preferred embodiments or specific
examples included in the specification. Karlin Technology Inc. v. Surgical Dynamics, Inc., 177 F.3d 968,
972 (Fed.Cir.1999). "It is well settled that device claims are not limited to devices which operate precisely
as the embodiments described in detail in the patent." Id. (quoting Virginia Panel, 133 F.3d at 866).
Similarly, mere inferences drawn from the description of an embodiment cannot serve to limit claim terms.
Johnson, 175 F.3d at 992. "Although the specification may aid the court in interpreting the meaning of
disputed claim language particular embodiments and examples in the specification will not generally be read
into the claims." Comark Communications, Inc. v. Harris Corporation, 156 F.3d 1182, 1186 (Fed.Cir.1998).
The law "does not require that an applicant describe in his specification every conceivable and possible
future embodiment of his invention. The law ... requires only that the inventor describe the 'best mode'
known at the time to him in making the invention." SRI International v. Matsushita Electric Corp. of
America, 775 F.2d 1107, 1121(Fed.Cir.1985).

E. THE LITERAL SCOPE OF A MEANS-PLUS-FUNCTION CLAIM IS THE RECITED
FUNCTION PERFORMED BY THE CORRESPONDING DISCLOSED STRUCTURE OR ITS
EQUIVALENT STRUCTURES

[21] Pursuant to 35 U.S.C. s. 112, para. 6, a claim element "may be expressed as a means or step for
performing a specified function without the recital of structure, material, or acts in support thereof." The
claim elements written in this format are construed to cover the corresponding structures described in the
specification, and equivalents thereof. Id.

[22] A court's task in construing a means-plus-function element involves two steps. First, the court identifies
the function portion of the element and construes any disputed terms in the function language. Second, the
court identifies the corresponding structure(s) disclosed in the specification linked or associated with that
function. Chiuminatta Concrete Concepts, Inc. v. Cardinal Indus., Inc., 145 F.3d 1303, 1308 (Fed.Cir.1998);
B. Braun Medical, Inc. v. Abbott Lab., 124 F.3d 1419, 1424 (Fed.Cir.1997)(corresponding structure must be
linked or associated with recited function). To determine the claimed function, the court must construe the
specific terms in the claim. Chiuminatta Concrete Concepts, 145 F.3d at 1308. A means-plus function claim



is indefinite, and thus invalid, if the specification fails to disclose an adequate structure corresponding to the
means limitation. Kemco Sales, Inc. v. Control Papers Co., 208 F.3d 1352, 1360-61 (Fed.Cir.2000).

[23] Not all aspects of the structure disclosed in the specification should be included in the court's claim
construction. Details of the disclosed structure that are "unrelated to the recited function" are not
"corresponding structure," and do not limit the scope of the means clause. Chiuminatta Concrete, 145 F.3d
at 1308.

F.DIFFERENT CLAIMS IN A PATENT ARE PRESUMED TO HAVE A DIFFERENT SCOPE

[24] The doctrine of claim differentiation creates a presumption that different claims in a patent have a
different scope. Comark Communications, Inc. v. Harris Corp., 156 F.3d 1182, 1187 (Fed.Cir.1998). The
doctrine "is ultimately based on the common sense notion that different words or phrases used in separate
claims have different meaning and scope." Karlin Technology, Inc.,. 177 F.3d at 971-72. For example, a
limitation found in a dependent claim ordinarily should not be read into the independent claim from which
it depends. Id. at 972; See also Whittaker Corp. v. UNR Indus., Inc., 911 F.2d 709, 712 (Fed.Cir.1990) ("it is
inconsistent with the principle of claim differentiation that...an independent claim should be given the same
meaning" as claims that depend from the independent claim).

III. CLAIM INTERPRETATION-THE '968 PATENT

[25] The elements of the '968 patent requiring construction by the Court are all found in Claims 12, 13, 14,
17,18,19 and 21-24. FN3

FN3. Some of the terms in the '968 patent requiring construction appear in multiple claims. Identical claim
terms appearing in multiple claims of a patent, "must be construed consistently." Southwall Technologies,
Inc. v. Cardinal IG Co., 54 F.3d 1570, 1574 (Fed.Cir.1995). Therefore, the Court will only address each
disputed term the first time it appears in the patent and the construction of the term will apply for each
claim where the term is found.

A.CLAIM 12

Claim 12 reads as follows, with language to be construed in bold:

A double lumen catheter comprising an elongated cylindrical tube including a planar axial divider bisecting
said cylindrical tube into first and second lumens, the proximal end of said cylindrical tube connecting two
separate tubes communicating with the respective first and second lumens for the injection and removal of
fluid, the first lumen extending from the proximal end of said cylindrical tube to a first opening at the distal
end of said cylindrical tube, the second lumen extending from the proximal end of said cylindrical tube to a
second opening in the side of the cylindrical surface of said cylindrical tube, said second lumen terminating
at said second opening and a relative concentration of material extending axially from the second
opening to the distal end of said cylindrical tube, the distal end of said cylindrical tube having a smooth
conical tapered tip that smoothly merges with the cylindrical surface of said cylindrical tube, the
cylindrical surface of said cylindrical tube having at least one side hole exposing said first lumen axially
spaced between said second opening and said conical tapered tip and circumferentially disposed on the
opposite side of said cylindrical tube as said second opening, and the cylindrical surface of said cylindrical
tube having at least one side hole exposing said second lumen axially spaced between said second opening



and the proximal end of said cylindrical tube and circumferentially disposed on the same side of said
cylindrical tube as said second opening.

1. Language in Dispute: "A relative concentration of material."

[26] FN4Does "a relative concentration of material" mean (1) the presence of some material relative
to the hollow lumens or (2) sufficient material to stiffen the tip relative to the remainder of the
catheter body?

FN4. For each issue to be decided by the Court, Plaintiffs' proposed claim interpretation is listed as (1) and
Defendant's proposed claim interpretation is listed as (2).

Answer: "A relative concentration of material" means sufficient material to stiffen the tip relative to
the remainder of the catheter body.

a). Claim Language

The Court must interpret the term "relative concentration of material." The term "relative" is a comparative
term and requires a determination of what is being compared. The claim does not explain to what the
relative concentration of material should be compared. Plaintiffs argue it should be compared to the hollow
lumen. Arrow argues that when looking at the claim language in the patent, the meaning of "relative
concentration of material" cannot be determined because it does not say to what it is relative. The Court
agrees. Therefore, the Court must look to the specification and written descriptions for guidance.

b). Written Description

The specification of the '968 patent supports Arrow's construction of the claim. The specification clearly
demonstrates that the term "relative" relates to a comparison of the stiffness or rigidity between the catheter
tube, the body, and the tip. Each time the words "relative concentration of material" appear in the
specification, they appear as a relative concentration to stiffen the tip. This is true in the Abstract, the
Summary of the Invention, and also in the Preferred Embodiment.

The abstract explains: "to provide improved dilator characteristics, preferably the tip includes a relative
concentration of material for rigidity." (Abstract). Similarly, the summary of the invention describes the
conical tapered tip: "[it] comprises a relative concentration of material to impart relative rigidity so that the
tip functions as an effective dilator for soft tissue and veins." ('968 patent, col. 2, lines 38-41). In the
preferred embodiment, the specification describes figure 7 as showing a conical tip formed with "a relative
concentration of material 23 to stiffen the tip 20. This stiffening aids penetration of the tip 20 into the body
cavity (not shown) and also aids the dilation of soft tissue such as veins." ('968 patent, col. 4, lines 16-21).

¢). Prosecution History

The prosecution history is also consistent with Arrow's claim construction. Dr. Mahurkar described the
purpose of the relative concentration of material in his prosecution of the '968 patent: "This relative
concentration of material further prevents kinking of the catheter tip during insertion." (Def. Ex. 2 at NSHN
128717). Thus, it is the relative concentration of material that stiffens the tip relative to the catheter body,
which prevents it from kinking.



d). Prior Litigation

Judge Easterbrook in his opinion In re Mahurkar, 831 F.Supp. 1354, 1359 (N.D.111.1993) discussed figure 7
of the '968 patent. He explained that figure 7 "shows that the intake lumen of the Mahurkar catheter is
sealed off below the intake ports and replaced with a plug of plastic, which the claims of the patent call a
'relative concentration of material.' (This both stiffens the tip and eliminates space in which blood may pool
and clot.)" In re Mahurkar, 831 F.Supp. at 1359.

2. Language in Dispute: "Extending Axially."

[27] Does material "extending axially from the second opening to the distal end of said cylindrical
tube" mean (1) material present in the second lumen between the inlet opening and the tip or (2)
material to run continuously from the inlet opening through the tip?

Answer: Material "extending axially from the second opening to the distal end of said cylindrical
tube" means material to run continuously from the inlet opening through the tip.

a). Claim Language

The issue in construing this language is whether the material must run continuously from the inlet opening
through the tip. Dr. Mahurkar argues the term "extends axially" means that the material extends, or reaches
toward the base of the conical tip from the inlet opening, but does not have to be continuous.

Arrow argues the claim language requires the relative concentration of material extend continuously from
the second opening to the distal end of the cylindrical tube which has a conical tip. Therefore, the distal end
includes the tip and the language extending axially from the second opening to the distal end requires there
to be continuous material throughout.Thus, in order for the material to go from the opening through to the
tip axially, in that direction, it must go continuously.

The Court holds the claim limitation requires the relative concentration of material to go continuously from
the inlet opening to the tip. The use of the term "extends axially" describes both the direction and the fact
that it is continuous in that direction. To extend means to straighten out or to stretch out to full length.
(Webster's II New Riverside University Dictionary 456 (1994)).

b). Written Description

Figure 7 is the only illustration in the patent of the "relative concentration of material." Arrow argues this
figure is consistent with its construction of claim 12 because it depicts a solid material which runs
continuously from the opening of the inlet through the tip.

The specification regarding figure 7 says, "As shown in fig. 7, the inlet lumen 14 terminates at the inlet
aperture 19 and in place of the inlet lumen the relative concentration of material extends axially from the
aperture to the distal end of the tube at the truncated apex of the conical tip." ('968 patent, col. 4, lines 21-
25). The parties agree the specification calls for the relative concentration of material to be continuous,
however Dr. Mahurkar argues this is one embodiment, and is not a requirement. The Court holds the written
description accurately describes the claim.



¢). Prior Litigation

In the earlier litigation, Judge Easterbrook stated that "extending axially" means " a relative concentration
'extending' from intake through outlet." In re Mahurkar, 831 F.Supp. at 1382. To demonstrate what the court
meant by "extending axially," Judge Easterbrook provided the following example, "[O]ne would suppose
that a highway 'extending' from Chicago to Milwaukee goes all the way; just so a relative concentration
'extending' from intake through outlet." Id. However, Judge Easterbrook noted in the opinion, "Because
Mahurkar and Quinton would not be entitled to any relief under Claims 12 and 25 that they do not obtain
under claims 1 and 19, it is unnecessary for me to decide who is right." In re Mahurkar, 831 F.Supp. at
1382. Thus, although Judge Easterbrook did not make a ruling, this Court finds his reasoning to be correct
and adopts it.

3. Language in Dispute: "conical tapered tip" and "a truncated cone" FN5

FNS. The parties have agreed that the ruling on claim 12 will be the same as the ruling on claim 19's
construction. Thus, the word "cone" is equivalent to the word "conical" for purposes of this Markman
decision. The language in dispute in claim 19 is: "...the distal end portion of said tube defining a truncated
cone..."

[28] Does "smooth conical tapered tip" mean (1) a shape with a circular base tapering to a point as in
either a centered (right circular) cone or an off-center (oblique circular) cone or (2) a shape tapering
evenly on all sides as in a right circular cone?

Does "cone'" mean (1) a shape with a circular base tapering to a point as in either a centered (right
circular) cone or an off-center (oblique circular) cone or (2) a shape tapering evenly on all sides as in
a right circular cone?

Answer: Both "smooth conical tapered tip" and "cone" mean a shape with a circular base tapering to
a point as in either a centered (right circular) cone or an off-center (oblique circular) cone.

a). Claim Language

The parties do not dispute that the limitation in this claim covers an ordinary centered (right circular) cone.
Where they do not agree is whether the claim limitations also cover an off-center (oblique circular) cone. A
right circular cone, or a centered cone, is a cone in which the apex is aligned with the center of the circle
(i.e., an ice cream cone shape). In an oblique circular cone, or an off-center cone, the apex is above the
circle, but not directly above the center of the circle. The Court holds the term "cone" includes both a right
circular cone and an oblique circular cone. The claim language is helpful because in claim 12, it refers only
to a "smooth conical tapered tip," whereas in claim 13, it specifies a type of cone when it states "said
conical tip is substantially aligned with the axis of said cylindrical tube." Under the doctrine of claim
differentiation, these two claims must mean different things. Thus, under claim 12, the cone may be either a
right circular cone or an oblique circular cone and claim 13 is limited to only a right circular cone.

b). Written Description

The specification also supports construction of this claim as not limited to right circular cones. The
specification states that in accordance with the invention:



the distal end portion of the tube 11 has a conical tip generally designated 20 which smoothly merges with
the cylindrical body of the tubell. Preferably the apex of the conical tip 20 is centered on the axis of the
cylindrical body of the tube 11 thus serving as a guidance point to uniformly distribute the frictional
resistance encountered by the conical tip when the tube is inserted into the body cavity...Since the frictional
resistance is uniformly distributed and the conical tip smoothly merges with the body of the tube 11,
insertion trauma and kinking are minimized. ('968 patent, col. 3, lines 47-54; 62-64). (Emphasis added).

In order for the frictional resistance to be uniformly distributed, the conical tip must be a right circular cone
and not an oblique circular cone. The use of the term "preferably" indicates that the centered cone is Dr.
Mahurkar's preferred configuration, but that he also contemplates other types of cones. Because claim 12
does not explicitly recite that the apex of the conical tip is centered on the axis of the cylindrical tube, claim
12 is not limited to this preferred approach. Had Dr. Mahurkar intended to limit claim 12 to right circular
cones, he would simply have included the "centered apex" language of claim 13 within claim 12. See
Rodime PLC v. Seagate Technology, Inc., 174 F.3d 1294, 1305 (Fed.Cir.1999)("Had [the patentee] intended
or desired to claim thermal compensation as a function of the positioning means in the asserted claims, it
could have done it explicitly as in claim 11").

[29] It is agreed that all of the figures in the '968 patent depict right circular cones, not oblique circular
cones. Arrow claims that "conical" must be limited to the described preferred embodiment because "no other
embodiment of a tip shape is shown or described in the '968 patent." (Def. Br., at p. 22). Arrow is wrong
about the law. A claim term can be limited to the described preferred embodiment only when the
specification clearly and unambiguously so limits that term. See e.g., Johnson Worldwide Associates, 175
F.3d at 991. And, "just as the preferred embodiment itself does not limit claim terms....., mere inferences
drawn from the description of an embodiment of the invention cannot serve to limit claim terms." Id. at 992.
FN6

FNG6. Arrow also suggests that the word "cone" is limited to the right circular cone shown in the figures
because the '968 patent claims priority from a design application. This argument is contrary to well
established law. In Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1565 (Fed.Cir.1991), the Federal Circuit
held that Dr. Mahurkar's claims in a utility patent may claim priority from a design application (which
shows only figures) so long as the figures in the design application satisfy the written description and
enablement requirements of 35 U.S.C. s. 112, para. 1. It is black letter law that a specification (or drawing)
need not describe every possible embodiment covered by the claim to satisfy the written description
requirement. See, e.g., Johnson Worldwide Assoc., 175 F.3d at 993. See also Lampi Corp. v. Am. Power
Prods., Inc., 228 F.3d 1365, 1378 (Fed.Cir.2000). Thus, whether the drawings in the design application
showed off-center cones in addition to right circular cones is immaterial.

¢). Prosecution History

Arrow also seeks to support its narrow construction with passages from the prosecution history contending
that Dr. Mahurkar was forced to distinguish a prior art oblique circular cone by limiting his claims to a right
circular cone. During prosecution of the '968 patent, Dr. Mahurkar distinguished the Edelman structure.
Arrow incorrectly characterizes Edelman's tip as an oblique circular cone. It is not. First, the Edelman tip
has a rounded blunt end, not an apex. Second, one entire side of the Edelman tip is flat, and the base,
therefore, is not a circle. The Edelman tip structure is perhaps best described as a "beak" or a "nose," not as



a circular cone. The prosecution history statements cited by Arrow, therefore, do not support Arrow's
argument.

Perhaps more importantly, the actual grounds upon which Dr. Mahurkar distinguished Edelman was that
Edelman lacked the claimed smooth conical tip, not just that it lacked a conical tip. Regarding Edelman, Dr.
Mahurkar described why his invention differed from Edelman's structure:

The Edelman et al. patent 4,403,983 shows a septum-type dual-lumen catheter in which the septum is
inserted as a separate piece; the outer wall of one of the two lumens formed by the insertion of the septum is
tapered toward the septum, and the other is cut off "normal to both the septum and the tube axis" (column 2,
lines 59-60), thereby forming a sharply stepped tip which would also seem to produce high insertion
trauma....None of these septum-type catheters has applicant's smooth conical tapered tip which smoothly
merges with the surface of the cylindrical tube ....

(Def. Ex. 2 at NSHN 128765-66.) This passage clearly shows that Dr. Mahurkar's primary concern with the
Edelman structure was the sharp step between the tube and the tip. Dr. Mahurkar's claims distinguished this
structure by reciting a smooth conical tapered tip that smoothly merges with the tube.

Dr. Mahurkar's statements during the prosecution history, therefore, never limited the word "cone" to right
circular cones, and do not constitute a clear and deliberate surrender of claim scope. See Northern Telecom
Ltd. v. Samsung Electronics Co., Ltd., 215 F.3d 1281, 1294-95 (Fed.Cir.2000)("We cannot conclude that
[the defendant] has demonstrated that the patentees-with reasonable clarity and deliberation [citation
omitted]-defined 'plasma etching' as excluding ion bombardment.").

d). Dictionary Definition

Medical dictionaries also support Plaintiffs' contention that "conical" is not limited to a centered (right
circular) cone. Cone is defined as "a solid figure or body with a circular base tapering to a point." (Dorland's
Illustrated Medical Dictionary, Twenty-Sixth Edition). Cone is defined as "a solid figure or body having a
circular base and tapering to a point, ..." (Miller-Keane Encyclopedia & Dictionary of Medicine, Nursing &
Allied Health (5th Ed.1992)). Cone is defined as "a figure or anatomic structure tapering to a point from a
circular base." (Melloni's Illustrated Medical Dictionary (2nd Ed.1985)).

4. Language in Dispute: "Same Side" and "Opposite Side."

[30] Does "same side of said cylindrical tube" refer to (1) the position on the cylindrical tube relative
to the axial divider (i.e., the holes are on the portions of the tube on the same side of the axial divider)
or (2) to the position on the cylindrical tube relative to the circumference of the cylindrical tube (i.e.,
the holes are aligned on the portions of the tube along the length of the tube)?

Answer: "Same side of said cylindrical tube" refers to the position on the cylindrical tube relative to
the axial divider.

Does "opposite side of said cylindrical tube" refer to (1) the position on the cylindrical tube relative to
the axial divider (i.e., the holes are on the portions of the tube on different sides of the axial divider)
or (2) the position on the cylindrical tube relative to the circumference of the cylindrical tube (i.e., the
holes are aligned on the portions of the tube along the length of the tube)?



Answer: "Opposite side of said cylindrical tube" refers to the position on the cylindrical tube relative
to the axial divider.

a). Claim Language

These claim limitations concern additional side holes exposing the two lumens of the catheter to the blood
stream. The dispute involves the meaning of the phrases "opposite side" and "same side." The Court holds
"opposite side" to mean on the other side of the axial divider of the cylindrical tube without reference to any
particular point and "same side" to mean on the same side of the axial divider of the tube without reference
to any particular point.

The Court's construction is based largely upon the common usage and meaning of the terms "opposite" and
"same" as they relate to the term "side." For example, during a tennis match, one player is on one side of the
court and his opponent is on the opposite side of the net which divides the court in half. The opponent need
not be directly opposite the player to be on the opposite side, he must just be on the other side of the net.
Similarly, in a doubles tennis match teammates are considered to play on the same side when they are on the
same side of the court as divided by the net. They need not be in the same service box, but just on the same
side of the court.

b). Written Description

The illustrations in figs. 1 and 2 of the '968 patent illustrate one embodiment of the claimed side holes.
Opening 19, the primary inlet opening for the second lumen, is "said second opening." Multiple holes 21
constitute "at least one side hole circumferentially disposed on the opposite side" of the tube as opening 19,
and multiple holes 22 make up "at least one side hole circumferentially disposed on the same side" of the
tube as opening 19.

The specification supports Dr. Mahurkar's construction of this claim:

The return holes 21 and the inlet holes 22 are further disposed circumferentially on opposite sides of the
divider 12. Thus, there is axial as well as circumferential separation of the inlets and outlets for fluid
circulation. ('968 patent, col. 4, lines 10-14).

Holes 21 and 22 are not lined up 180 degrees from each other. In fact holes 22 are much further away from
the tip than holes 21. Thus they are on opposite sides of the divider, but not directly across from one
another. In this specification there is not a requirement for the outlet hole to be 180 degrees (halfway) from
the second opening to be "opposite." There must be holes on the opposite sides of the divider and also some
on the same side.

¢). Dictionary Definition

The construction of the words "opposite side" and "same side" is simple. The ordinary and accustomed
meaning of the words provide their construction. The parties agree the cylindrical tube is divided in half by
the axial divider. Therefore, the "opposite side" is simply the opposite side of the divider, and "same side"
means the same side of the divider. This does not mean the holes must be exactly 180 degrees apart to be on
"opposite sides" nor does it mean the holes must be axially aligned to be on the "same side." Webster's
Dictionary defines "side" as "a place, space, or direction with respect to a center or to a line of division (as
of an aisle, river, or street)." (Webster's Collegiate Dictionary 1089 (10th ed.1996)).



Common usage of the words here, leads the Court to construct "opposite side" as on the opposite side of the
tube as determined by a center line, which in this case is the axial divider. Similarly, "same side" is on the
same side of the tube as determined again by the axial divider.

B.CLAIM 13

Claim 13 reads as follows, with language to be construed in bold:

The double lumen catheter as claimed in claim 12, wherein the apex of said conical tip is substantially
aligned with the axis of said cylindrical tube.

1. Language in Dispute: "the apex of said conical tip is substantially aligned with the axis of said
cylindrical tube."

Does Claim 13 mean that (1) the apex is substantially centered on the cylindrical tube, and therefore,
the "conical tip" is a centered (right circular) cone or (2) the apex is substantially centered on the
cylindrical tube, and therefore, the "conical tip" is centered on the cylindrical tube?

Answer: Claim 13 means that the apex is substantially centered on the cylindrical tube, and therefore,
the "conical tip" is a centered (right circular) cone.

Claim 13 is a dependent claim. The basis for the Court's holding is found in the Court's discussion of claim
12 at III. A. 3 supra.

C.CLAIM 19

Claim 19 reads as follows, with language to be construed in bold:

A double lumen catheter comprising an elongated unitary tube including an integral septum extending
axially along the entire length of the tube and dividing the interior of said tube into a first and a second
lumen, the outer circumference of said tube converging smoothly at the distal end portion of said tube
defining a truncated cone, the first lumen opening at the truncated apex of said cone, and the second lumen
being shorter in axial length than the first lumen and opening upon the outer circumference of said tube, said
tube having a uniform diameter from its distal end portion to proximally beyond the opening of the second
lumen upon the outer circumference.

1. Language in Dispute: "A double lumen catheter comprising an elongated unitary tube including an
integral septum..."

[31] Does "unitary tube" mean (1) the tube and tip are a single unit or (2) a tube and tip are of single-
piece construction (i.e. integrally formed)?

Answer: "Unitary tube" means the tube and tip are a single unit.

a). Claim Language

The issue in this claim is whether the term "unitary" requires the tube and tip to be formed from one piece



of material. The Court answers this question no.

The claim language says "elongated unitary tube including integral septum." Integral means one-piece

formation, as opposed to bonded, which is a two-piece construction. The patent does not say integral tube
including integral septum. If that were the case it would be clear that the claim only covers a tube formed
from a single piece and a septum formed from one piece. However, that is not what we have in claim 19.

The words integral and unitary are two different terms which are presumed to have two different meanings.
Comark Communications, Inc., 156 F.3d at 1182. The patent, the prosecution history and the common usage
of the terms all suggest "integral" means being formed from one piece of material while "unitary" requires
the object be a single unit. Therefore, the adjective "unitary" describing the tube, requires that the elongated
tube including its tip and integrated septum, be a single unit in the completed catheter product.

b). Written Description

The specification in the patent supports the construction that the elongated tube must be one unit in the
completed catheter, but may be manufactured either integrally or by bonding. The specification shows an
example of a unitary tube in the figures and states the tube can be made from one piece of material or
multiple pieces joined together to form one unit:

It is readily apparent to persons of ordinary skill in the art that the tip 20 as shown in FIG. 7 is easily formed
from thermo-plastic material. The tip 20 including the relative concentration of material 23 is easily molded
and bonded or is integrally formed from the cylindrical tube 11 by the use of internal and external mandrels
and the application of heat by any number of conventional means such as RF forming, thermal forming, or
infrared forming. ('968 patent, col. 4, lines 29-37). (Emphasis added).

Thus, the written description in the patent corroborates Dr. Mahurkar's construction.

¢). Prosecution History

Arrow contends the word "unitary" requires that the entire tube, including the tip, be constructed from a
single piece of material. In support of this construction, Arrow cites a passage from the prosecution history
which includes a discussion of the "unitary" and "integral septum" limitations:

Claim 21[now claim 19] further recites a double lumen catheter comprising an elongated unitary tube
including an integral divider. Edelman et al. does not disclose a unitary structure. The unitary structure
prevents mis-matching of components, the clotting of blood and tips breaking off into the patient. (Def. Ex.
2 at NSHN 128717).

This passage cites the advantages of the unitary structure, but does not limit the construction of the unitary
tube to integral formation from a single material. This passage was presented by Dr. Mahurkar to
demonstrate that the Edelman catheter is not unitary and his is. He was not equating the word "unitary" with
"integral" but rather was equating "unitary" with a single unit, and explaining that the Edelman catheter has
multiple pieces (the septum and the cylinder) that are not sealed. (See Edelman et al. Patent No. 4,403,983,
col. 2 lines 29-32 and 46-49).

In another section from the prosecution history it is equally apparent that the word "unitary" means a single
unit. In this portion of the patent prosecution Dr. Mahurkar described the tube and tip as "unitary"and then



stated that the septum is "of one-piece construction with said tube." (Def. Ex. 2 at NSHN 128764). If as
Arrow contends, the words "unitary" and "integral" are synonymous, Dr. Mahurkar would not have found it
necessary to describe the tube and septum separately with different adjectives. The prosecution history
reinforces that the ordinary meaning of "unitary" is a single unit.

d). Dictionary Definition

The word "unitary" is best construed by its ordinary usage and accustomed meaning. Webster's defines
"unitary" as "having the character of a unit: whole." (Webster's II New Riverside University Dictionary
1262 (1994)). Therefore, the word "unitary" an adjective describing the elongated tube, provides that the
tube, including the septum, be a single unit in the catheter.

e). Prior Litigation

As discussed supra, the '968 patent was also the subject of previous litigation. Judge Easterbrook analyzed
claim 19 in terms of its best mode, but did not decide the issue before this Court. In re Mahurkar, 831
F.Supp. at 1378.

2. Language in Dispute: "An integral septum."

[32] Does "septum" mean (1) a dividing wall or (2) a flat divider?
Answer: "Septum'" means a dividing wall.

a). Claim Language

The issue is whether the septum is limited to being flat. The Court holds the septum extending along the
tube and dividing the tube into first and second lumens is not limited to a flat divider. The claim language
provides that there must be a septum which is integral with the tube which divides the interior of the tube
into the "first lumen" and the "second lumen." The claim language does not specify the type of septum, only
that it must be integral. Therefore, the Court will not read another adjective into the claim language but will
instead construe "septum" in accordance with its ordinary usage and accustomed meaning. The ordinary
meaning of "septum" is divider.

b). Written Description

The specification supports the construction that a "septum" is a divider:

The tube 11 is circular in cross section... And has an internal divider 12 defining a return lumen 13 and an
inlet lumen 14 within the interior of the hollow tube. ('968 patent col. 3, lines 17-20).

This language does not specify what type of divider must divide the tube into two lumens. Furthermore, the
specification does not limit the "septum" of claim 19 to a planar septum, it merely discloses one preferred
embodiment.

That Dr. Mahurkar intended for claim 19 to cover cathaters with a non-planar septum is made particularly
clear by comparing claim 19 to the other independent claims of the '968 patent: claims 1, 12, and 25. Claims
1 and 25, unlike claim 19, both explicitly recite a "planar septum," and claim 12 recites a "planar axial



divider." The patentee's use of the limiting adjective "planar" in some claims, but not others, must be given
meaning. See Karlin, 177 F.3d at 972 ("different words or phrases used in separate claims are presumed to
indicate that the claims have different meanings and scope").

¢). Dictionary Definition

The dictionary defines "septum" as "a dividing wall or membrane." (Webster's Collegiate Dictionary 1068
(10th ed.1996)). The dictionary definition supports Dr. Mahurkar's construction of "septum" as a dividerthat
separates the interior of the tube into two lumens. Additionally, a medical dictionary definition of "septum"
also supports the Plaintiffs' proposed construction. In Stedman's Medical Dictionary, "septum" is defined as
"A thin wall dividing two cavities or masses of softer tissue." (Stedman's Medical Dictionary 1599 (26th
ed.1995)). For example, the septum of the nasal passage divides the nose into two cavities. (Id).

d). Prior Litigation

Arrow contends Judge Easterbrook's decision in In re Mahurkar judicially estops Plaintiffs from asserting
claim 19 is not limited to a planar septum. This Court disagrees. In In re Mahurkar, Judge Easterbrook
wrote, " the essential question concerning infringement came down to a disagreement about the meaning of
language in the '968 patent concerning the septum." In re Mahurkar, 831 F.Supp. at 1358. However, Judge
Easterbrook was never required to construe the meaning of septum in claim 19 because he found IMPRA
infringed without having to do so. IMPRA argued its catheter did not infringe claims 1 and 19 because the
septum 1n its device was not continuous through the tip. Id. at 1358. Judge Easterbrook noted that, " [a]
'septum’ is something dividing two lumens; because at the tip IMPRA's device has only one lumen, it has no
septum there." Id. However, Judge Easterbrook determined that Dr. Mahurkar's invention also had its
septum "moved out of the way at the tip." Id. Thus, "the invention claimed and described in the patent has
exactly the deflection that IMPRA's device does...IMPRA's device literally infringes." Id. Therefore, this
Court's holding that the septum in claim 19 should be construed as a divider which is not limited to being
flat is not inconsistent with Judge Easterbrook's decision in In re Mahurkar, because Judge Easterbrook
never decided this issue.

Arrow argues Dr. Mahurkar limited all his claims to a flat septum in In re Mahurkar, in order to claim
priority from a design application. This is simply not what happened. The priority issue turned on whether
the claims of the '968 patent, including those requiring a planar septum, were supported by the drawings
presented in the design application. Judge Easterbrook's decision was based on his finding that the drawings
in the design application satisfied the written description requirement of s. 112. Id. at 1362. Judge
Easterbrook found the claims of the '968 patent were supported by the drawings in the design application.
Id. He did not limit the patent to only that which was shown in the drawings.

Similarly, Arrow quotes a portion of the In re Mahurkar opinion relating to an inequitable conduct defense:

But only a dunderhead looking at figures 6 and 7 of the original design application would have supposed
that the septum is discontinuous, or curved in places not depicted...The design drawings alone therefore
imply a unitary, planar, full-length septum. In re Mahurkar, 831 F.Supp. at 1381-82. (Emphasis in original).

When Judge Easterbrook rejected the inequitable conduct defense, he was not limiting claim 19 to a flat
septum as shown in the drawings. This passage does not discuss whether all the claims of the patent,
including claim 19 are limited to a flat septum, only that the drawings in the embodiment illustrate a flat
septum. Claim 19 is certainly not limited to the drawings in the specification. See Karlin Technology Inc.,



177 F.3d at 972.

Arrow also cites passages from Judge Easterbrook's opinion and a Federal Circuit opinion that describe Dr.
Mahurkar's commercial embodiment and his preferred design. These passages were introductory to describe
Dr. Mahurkar's advance over other catheters, and do not concern the specific claim presented in claim 19.

Finally, Arrow argues that a planar septum was crucial to the court's finding that the '968 patent was valid
over the prior art regarding the Blake balloon catheter. Judge Easterbrook did hold that the '968 patent was
valid over Blake's prior art, but not because of a planar septum. The reason Judge Easterbrook held the '968
patent was valid over the prior art was because he found Blake's catheter to be an "utterly different beast"
from Dr. Mahurkar's. Id. at 1376. He also stated that in Blake, the " lumens are not of equal size, are not D-
shaped, there is no axial separation to improve flow (Blake was uninterested in flow), no details to prevent
clotting." Id. However, this passage was not a holding that claim 19 is limited to the double D configuration
or a planar septum.

IV. CLAIM INTERPRETATION-THE '561 PATENT

The elements of the '561 patent requiring construction by the Court are all found in Claims 1, 10,21, 34, and
42 FN7

FN7. Some of the terms in the '561 patent requiring construction appear in multiple claims. Identical claim
terms appearing in multiple claims of a patent, however, "must be construed consistently." Southwall
Technologies, 54 F.3d at 1574. Therefore, the Court, as it did with the '968 patent, will only address each
disputed term the first time it appears in the patent and the construction of the term will apply for each
claim where the term is found.

A.CLAIM 1

Claim 1 states as follows, with language to be construed in bold:
A dual-lumen catheter assembly comprising:

a dual-lumen catheter having a distal end and a proximal end, flow diversion means having one end
fastened to the proximal end of said catheter, and a flexible extension of tubes each having one end fastened
to the opposite end of said flow diversion means from said catheter, each of said extension tubes being bent
back toward the distal end of said catheter to form a bend having a predetermined shape, each bend
being adapted to flex and deform from said predetermined shape in response to removal of said external
force.

1. Language in Dispute: "catheter"

[33] Does "catheter" mean (1) the portion of the assembly inserted into the patient or (2) the
structure distal to the flow diversion means or connecting means?

Answer: "Catheter" means the portion of the assembly intended to be inserted into the patient.

a). Claim Language



The Court must determine the meaning of "catheter." Claim 1 begins with the components of a dual-lumen
catheter assembly: a catheter, flow diversion means, and a pair of flexible extension tubes. The claim
language supports the construction proposed by the Plaintiffs because it says that a catheter assembly
requires a catheter and other items. Therefore the term catheter must mean only that portion of the catheter
assembly intended to be placed into the body and not the entire apparatus which contains other parts as
described by the claim.

A syringe contains a needle and a dispensing tube. We commonly describe the "needle" as the portion of
the syringe from the tip up to the dispensing tube. Although on each person the portion of the needle that
goes into the flesh may vary, the needle is still considered to be the part of the syringe that could possibly
enter the skin. Similarly, the term "catheter" is that portion of the catheter assembly which is intended to be
inserted into the patient.

b). Written Description

The specification is consistent with defining "catheter" as that portion of the catheter assembly which is
intended to be inserted into the body. The background of the invention section supports construing the word
"catheter" as the tube intended to be inserted into the patient. In this section it describes that "catheters" are
"routinely allowed to remain in patients" for weeks or months. ('561 patent, col. 1, lines 32-34).
Additionally, the background section explains the potential problems with catheters including the potential
for them to become dislodged or cause pain or discomfort in patients because of continual movement within
the vein. ('561 patent, col. 2, lines 1-5).

The summary of the invention also supports construing the word "catheter" as the tube intended to be placed
into the patient's body. The summary provides that the primary object of the invention is " to provide an
improved dual-lumen catheter-connecting system which permits the catheter to remain relatively stable
during the entire time the catheter remains inserted in the patient." ('561 patent, col. 2, lines 34-38).
(Emphasis added). Furthermore, throughout the summary of the invention, reference is made to a catheter
which is inserted into the patient's vein. For example: "... improves the comfort level of the patient in whom
the catheter is inserted" ('561 patent, col. 2, lines 42-43); " regardless of the particular vein into which the
catheter is inserted" (‘561 patent, col. 2, lines 54-55); and "the catheter is inserted in a jugular vein" (‘561
patent, col. 3, lines 3-5).

¢). Dictionary Definition

The dictionary definition of "catheter" lends even more support to constructing "catheter" to mean the
portion of the assembly intended to be inserted into the patient. Webster's II New Riverside University
Dictionary defines "catheter" as " a slender, flexible tube inserted into a bodily channel, as a vein..."
(Webster's II New Riverside University Dictionary 238 (1994)).

In addition, a medical dictionary definition is also consistent with this construction. Stedman's Medical
Dictionary defines "catheter" as " a tubular instrument to allow passage of fluid from or into a body cavity."
(Stedman's Medical Dictionary 292 (26th ed.1995)). The "catheter" is the tube inserted into the patient
which makes it possible to extract fluid from or pass fluid into body cavities.

2. Language in Dispute: "flow diversion means"



[34] Does the "flow diversion means" function to (1) divert fluid flow from the "dual-lumen catheter"
into the "pair of flexible extension tubes" or to (2) divert fluid flow from the "dual lumen catheter"
so that the flow paths diverge?

Answer: The "flow diversion means" function to divert fluid flow from the "dual-lumen catheter"
into the "pair of flexible extension tubes."

a). Claim Language

The claim language lists "flow diversion means" as one of the components of the catheter assembly. The
claim says the catheter assembly includes "flow diversion means having one end fastened to the proximal
end of said catheter." Claim 1 is written in means-plus-function format. In order to construe the function
portion of the element, the Court applies the normal claim construction rules. Chiuminatta Concrete, 145
F.3d at 1308. The function portion of the element is "flow diversion." The parties agree that the
corresponding structure for "flow diversion means" is Y-shaped connectors and equivalents thereof. The
parties disagree, however, about the construction of the function portion of the means-plus-function clause:
"flow diversion."

The common and ordinary usage of the phrase "flow diversion" is, directing a stream or other moving
liquid. In this case the diversion or directing of the flow is between the catheter and the two extension tubes.
The plain meaning of the claim is clear; the flow diversion means (the Y-connector) diverts fluid flow from
the two lumens in the "dual-lumen catheter" into the "pair of flexible extension tubes."

3. Language in Dispute: "being bent back toward the distal end of said catheter"

[35] Do the tubes being "bent back toward the distal end of said catheter" mean that (1) the tubes
must be bent toward (i.e., in the direction of) the distal end of the catheter or (2) the tubes be bent so
that the proximal ends of the extension tubes are facing the distal end of the catheter?

Answer: The tubes being "bent back toward the distal end of said catheter" means that the tubes
must be bent toward (i.e., in the direction of) the distal end of the catheter.

a). Claim Language

Claim 1 lists what components are necessary for a catheter assembly. Among those mentioned are a "pair of
flexible extension tubes." The claim language says each of these tubes have three characteristics: (1) they are
"bent back toward the distal end"; (2) they "form a bend having a predetermined shape"; and (3) each bend
is "adapted to flex and deform from said predetermined shape in response to an external force and...to return
to [the] predetermined shape in response to removal of said external force."

Both parties agree that the extension tubes should have a memorized bend and that the tubes are resilient so
that their shape can be changed by force, but that once the force is removed, the tubes will return to the
original shape. Thus, the only issue for the Court to decide is whether these flexible tubes must have a
memorized bend of at least 180 degrees. The Court answers this question no.

The ordinary meaning of "bend" is to form a curve. For example, a wire can be bent from a straight line
into a curve, or a gymnast can arch her back and place her hands on a mat to perform a "back bend" or a
"back handspring." The word "bend" in claim 1 is followed by a directional modifier describing the manner



in which the flexible tubes should be bent. The claim language says they should "bend back toward the
distal end." The term "back" ordinarily means the rear or from where something just came and "toward"
means in a specific direction (i.e., together the words "back toward" mean in the direction of the rear).
Therefore, in this claim, the common meaning of the words is that the flexible tubes should curve in the
direction of the rear, or the distal end. This does not mean they must curve to at least 180 degrees. Again
consider a gymnast's body, this time as a flexible tube. When a gymnast performs a "back bend" reaching
her arms back (toward the rear) over her head and toward the ground, her body becomes a curve, she may
place her hands in a position such that her body is curved 180 degrees, or so that her body is curved 150
degrees. No matter what the exact placement of her hands she still has bent back toward the rear and caused
her body to become curved. That is exactly what we have in this claim. So long as the flexible tubes are
bent back toward the distal end, toward the catheter, they are not required to be at least 180 degrees, or
facing the distal end of the catheter.

Furthermore, the doctrine of claim differentiation requires Claim 1 to be read without a limitation of the
bend being at least 180 degrees. The claim language in Claim 8 reads, " The catheter assembly of claim 1
wherein said extension tubes are generally U-shaped." If claim 1 were meant to require a bend of at least
180 degrees, then claim 8 would conflict with claim 1 and violate the doctrine of claim differentiation. This
is because claim 8 limits the bend to a shape which is generally 180 degrees, therefore it contemplates claim
1 can have a bend of potentially less than 180 degrees. Thus, in order not to have claim 8 conflict with claim
1, the tubes in claim 1 cannot be limited to a bend of at least 180 degrees.

b). Written Description

It is clear in the specification that the extension tubes must bend back toward the catheter tip in order to
accomplish their purpose of making the catheter assembly more comfortable for the patient. The extension
tubes are bent back toward the distal end of the catheter so that the catheter "can be accommodated in a
small area around the access site on the patient's body." ('561 patent, col. 5, lines 60-61). Furthermore, the
bend in the tubes also enables patients to change clothing and move about without projections interfering.
('561 patent, col. 5, lines 65-68 and col. 6, lines 1-3). Each of these goals can be achieved without limiting
the bend of the tubes to at least 180 degrees. A bend short of 180 degrees would still provide for a patient to
be able to change clothing and allow the catheter to be contained to a small area.

B. CLAIM 21

Claim 21 reads as follows, with language to be construed in bold:

A method of preparing a patient for extracorporaeal blood treatment comprising the steps of inserting into a
vein selected from the group consisting of the jugular, subclavian and femoral veins of the patient, the distal
end portion of a dual-lumen catheter assembly having flow diversion means having one end fastened to the
proximal end of said catheter, a pair of flexible extension tubes each having one end fastened to the
opposite end of said flow diversion means from said catheter, each of said extension tubes being bent back
toward the distal end of said catheter and extending alongside said flow diversion means to form a bend
having a predetermined shape, each bend being adapted to flex and deform from said predetermined shape
in response to an external force and being adapted to return to said predetermined shape in response to
removal of said external force, flow control means for controlling by the flow of blood between said dual-
lumen catheter and an extracorporeal blood treatment unit, and coupling means for coupling said extension
tubes to said blood treatment unit, and taping said flow diversion means and extension tubes to the skin of
the patient.



1. Language in Dispute: "extending alongside said flow diversion means"

[36] Does extending "alongside" said flow diversion means mean (1) that the extension tubes can
extend on either opposite sides or the same side of the Y-connector or (2) that each extension tube
extends on the opposite side of the Y-connector?

Answer: Extending "alongside said flow diversion means" means that the extension tubes can extend
on either opposite sides or the same side of the Y-connector.

a). Claim Language

The claim language calls for the flexible extension tubes to extend "alongside" the "flow diversion means,"
the Y-connector, to form a bend. The Court having already determined the meaning of "flow diversion
means," must now construe the word "alongside." The common and ordinary meaning of "alongside" is,
next to a side or being positioned on a side. In other words, the claim language in claim 21 means the bent
extension tubes must extend next to a side of the catheter, or be positioned on a side of the catheter. The
word "alongside" does not specify which side; it can be the same side or the opposite side. Thus, the
extension tubes can extend along opposite sides or on the same side and still fall within the ordinary and
accustomed meaning of the term "alongside."

For example when sportscasters are announcing a horse race and they say "Point Given" and "AP
Valentine" are coming around the turn right "alongside" "Congaree", it is possible that the two horses are
both on the left side of "Congaree," that they are both on the right side of "Congaree," or that "AP
Valentine" is on the left of "Congaree" and "Point Given" on the right and vice versa. Thus, the two horses
may be alongside the predicted winner if they are on the same side or on opposite sides of "Congaree."

b). Written Description

The specification of the '561 patent supports construing the phrase " alongside said flow diversion means" as
the extension tube can extend on either opposite sides or the same side of the Y-connector. The specification
reads, " the extension tubes are bent back toward the distal end of the catheter, preferably extending along
the sides of the catheter ..." ('561 patent, col. 5, lines 56-57). (Emphasis added). The term "preferably"
conveys the message that a particular method is desirable or a first choice; it does not convey the idea that
something is mandatory. Thus, Dr. Mahurkar prefers the tubes extend along the opposite sides of the
catheter, but has contemplated embodiments where the two extension tubes can extend along the same side
of the Y-connector.

¢). Dictionary Definition

The dictionary definition also supports construing the claim language extension tubes "extending alongside
said flow diversion means" as the extension tubes can extend on either opposite sides or the same side of the
Y -connector. The dictionary definition of "alongside" is "along, near, at or to the side." (Webster's II New
Riverside University Dictionary 95 (1994)). Again, there is no specification as to whether something must
be on the same side or the opposite side. Thus, the extension tubes may extend along the same side or
opposite sides of the said "flow diversion means."

C.CLAIM 34



Claim 34 reads as follows, with language to be construed in bold:

A dual-lumen catheter assembly comprising a dual-lumen catheter, and connecting means attached to the
proximal end of said catheter and forming a pair of internal passageways which communicate at one end
thereof with the dual lumens in said catheter, said passageways curving back toward the distal end of said
catheter so that forces exerted on said connecting means at the other ends of said passageways will tend to
move said catheter in a direction opposite that of said exerted forces.

1. Language in Dispute: " connecting means"

[37] Do the disclosed structures corresponding to the "connecting means" include (1) a Y-connector
fastened to bent extension tubes and a unitary connecting member or (2) a unitary connecting member
only, or, if the Court finds sufficiently disclosed additional corresponding structure, also a Y-
connector fastened to extension tubes that do not straighten out in response to forces?

Answer: The disclosed structures corresponding to the "connecting means" include a Y-connector
fastened to bent extension tubes and a unitary connecting member.

a). Claim Language

"Connecting means" is a means-plus-function clause. The function is connecting to the proximal end of that
portion of the assembly that is inserted into the patient's body and forming a pair of internal passageways
which communicate at one end thereof with the dual lumens in the catheter.

b). Written Description

The specification discloses two different corresponding structures which are linked to the function. First, the
specification discloses a Y-shaped connector or hub (element 30) connected to two extension tubes
(elements 40 and 41) that curve back toward the distal end of the catheter. Second, the specification
discloses using a " a unitary connecting member" instead of the hub and two extension tubes:

...the curved passageways provided by [the] extension tubes may instead be formed by a unitary connecting
member fastened to the proximal end of the dual-lumen catheter. More specifically, the unitary connecting

member may form two internal U-shaped passageways, each of which is in communication with one of the
lumens of the catheter. ('561 patent, col. 8, lines 14-22).

Thus, the "connecting means" may be: (1) a Y-shaped connector connected to extension tubes that curve
back toward the distal end of the catheter, and equivalents thereof; and (2) a unitary connecting member
forming two internal U-shaped passageways, each of which is in communication with one of the lumens of
the catheter, and equivalents thereof. Other details of the specific structures mentioned in the specification
such as the size of the hub and the materials used to make the extension tubes, are details "unrelated to the
recited function" and therefore do not limit the claim. Chiuminatta Concrete, 145 F.3d at 1308.

V. CONCLUSION

The Markman hearing has been concluded, the claims have been construed and the saga continues in
conformity with this opinion.
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uk the jodel aperture 19 moc i place of the inket lamet
1he relptive concainieation ¢f melenal 23 exteods oxipliv
irom the spartore 19 ta the distal end of the whe 11 2t

¢ the suncaTed Mpex of Me codedd wp 0. Abs, the wil!

thickne=s of ‘be cozical op 20. he rewn [vpcd 13 ard
the aperime )8 ar¢ Al G2CHIITHC (D the avis of the comicat
tip.

Tt is reacily apnecent ta persana af orduiury skill in
the st that the L 2U & thown & FIG. 7 i emily
foemead [rom tiermplpstic material, The Gy 2 melnd-
lag ths salay cond<ntration of marenial 23 is eaiy
moldead ord svmded cr is inegrally rormed +rom the
cyilndrlca) e 11 by the use of intenal and extzmel
maodred and the pppbzaden of heat by a8y rumober of
Soaventonyl themtns tvalt ¢ RF forming, thermal form-
ing, or imfrd fomalng

For we in bamodialysis, the smooth bye dowble
aooen cstheaer 10 b intraduced In the dbteclitm ol Blecd
flaw in a lacge wain over 2 hyprolemic needle o Svidline
rét's guide wirs, o throujh a aheath as s conveotionz).
The side heley 29 aod 22 on the blaod TCsc lumen 14
Wraw lne bXod [0¢ proccdsag and the procassed Blood
is retnmed terongh the reture Jupwa 13 and wut
Lrough Gae holes 1B, 21 to retuee the blood upstroam
inta circuoatior. A wia deseribed aboys, tus peometd.
<al pecpecties af the xoosth boce daable Jumep cachater
us dlkowe i the diswiog figurca dwure that insection
wsauma, lcznhn‘;. anc the pozandlity of c]oumg ace cainl-
meed diiing berodiykis.

Vitat is clrizes i

L. A coubie tumee cybeter campoising on glonparcd
“mitary cylindrieal babe baving & lasgitudinel plprer
seneeT. af ane-picee conMmetion with wwud lube, suid
septim dividiog the owerior of zaid tube ipto firet and
second lamens, the peokleal end af sed cylimdrical tabe.
CONNSCHNG 0 TWD CPATHEE TUDES comturitating with
rte: regpeenive first and second lomeas fue the injeclioe
and resnnval nf Auid, the Gres Tnmem rseeqiding feon the
proxmral zod of said cybindrical <ab= to an ap=aing at
the dimai crd of sald cylindrical ube, and the zezors
lomen =seerding from 10e proximal cod of yaid ¢vlnde.
cai wbe to at Jezst ace opening it. fhe 30z o the ¢ylin-
drleal aurfaze of said ¢yludnvy) 1ube, said cpemng o
saif aaxrmd lomsn being aaially speced lroth U disu
end of sxd cyliodrical tabe,

=id oyindoical tube haviog a: its distal end 3 smoack

vonied Jupei 2 lip Uml swovthly mergss wits the
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cylmlrkan surlsce of saxd cylindsical ke iracnd
lo= e¢ncire gircamierence of w0i8 tohe, =d fira
jumec sod the iolercal wall thesedE Focoed oy 130
sngRunlL exicaxliog contwnuouely througd ek com-
1} capereg tip. and having . uziborm dameter
nlacg ils entire Jenpth e o its proum) ecd 16 il
vaescal penad tip,

2. The coubbe Jumcn catheter & alaimed m a1,
wherzin tar oylindtial susface af said cpindndut tube
includey 3 1ot OrC Sde ROSE cxpakilpg txgd BATOIMG
Jumen thot is axioly spaced betwesn the apeniog 1o sxid
sxnod tmes ad the proalmal enc af seig ¢ylindrics?
tub= and s ciromfereobally diépasedh o the s slde
of the vyiimdrical wike o8 die openlpg to srid seermc
lormem.

3. The double jymean catheter ot cEAled Ix ciaim 1.
wlcrain said Corkail Lt Gip COMENISGS » concentre-
lion of ma‘srial subdanhally éxceeding the cunceneea
oo ar marcrial in the cyBndrioal bod y. of erid oylindni-
¢zl tubs

& The double Lumen calbieter s claimed in cism 1,
whsrew 1id cyliodcical mbe comprises a relagive £on-
qentradon =f materinl exteediog axially from axid open-
@ In1be side of saxd cplindrical purfape of aEd oylind-i-
c2) tube 1p Loe disosl =ud o el cyidodeaal eslx.

5. The #oable Jumeas catheree 33 claicasd i claim 1,
whermn spid cecnndd Jemen tsrminates ol kxd opemg in
2= side of sid cylivinical suebwe of dald cylindrivet
:nite, 2nd o reladve codcentration of waterml extends
axally from s0id opening i che dde of aid cykmdric:
surfocs o 3¢ ¢yllogrical ebe to che Jivtes ennd oo wac

¢

dricyl tube zaving 3 souxrh cromical tapererd typ that
smmothly St e with e vyladsival surfuce of taid
tylindrer! tobe the oylindrical serfeee of saald cytindris
cel tube Baviog at kst onie xide abe expasng e firm
lomen axialy sppced Uolwieou suill wezons| npening and
¥iid >enical lapered tip #nG Fircomisrentally disnnaed
on ‘he appoaite Ide of sad oylicdrical tibe as st
secaay opening, 2nd the cylindricy surfaee of 1aid cyv.
Lindricul wwbe having 5t least ane ¢ hole cipesice siid
ceeand Tevoey astally spacad betwsen mid seccmd opec-
iog and (e proaimued 2nd af gkl cyindrical tube god
cacumfennlally Inposed oh the fame side of oid cyv-
lipdrical tooe as anid secnad opening.

13. Thedouble inica catletn 2y claned io chyim 12,
wherem the ppea nof 5aid el fp & sebamntiplly
Aligned with (ke axis of paid cylindricsl ke

14. Th= donbl¢ Moo catbotes 2a vlatmed io clarie 12,
wheser the ngth of wid conieal tp # 4t sast approade
matety ton dlarneTars of sald cybipdoica) tubs,

15. The double tumen catbeter &5 Slanionl o vixim 12,

wikerem rive (i opeting b the disted end of s43d cylio-
drical twhe 15 eooenmic with fespetl tr the axis of the
Cmical tepersd tip.
J& Thr daishle: yemen catbersr 2o claimred im claim 12,
wheTem (e wall hicknesas of ¢he condoal (spared Sip #
corearie with respect <o the axis of she coaleal apered
b

LT, Tlus deubis iunmoen. catherer as clarmes in cham 12,
wiw=r=in the Bre. acd sacond Jumens are aotasioculsr,

18. The doutd= Jumsp cathecor u clalmoed {n cladm L2,
whereim the poaxomy] ol of wid cylind-izal tohe iy
cotinectrx] [0 said Sepazata tubes by & cormesctor nclnd-
g ¢ desde conig] with sald cvllkricat whe g the

cybindoizal tube
6, "fLe double Jwnen catlheter 21 cioined in chum 1.
wherein the spes of wmid gaal tip i cobeAntiafly

Ayl with the axie ol taal cvinddeal tba,

5. Tlie double juren catheter as ¢lamoed ip ckim 1,
whercio tht wopth o aaid comic! cip is at lees approxl-
reately 1wo diamesen of said cAindrical lube

E. The gouble -ummn cathcier ay chimed in iz 1,
wherem the Jorst and sccond luksens aie yecucistoli.

5. 'Ihc double .nmen cetheser B4 ¢lames in cfaim 1,
whewain 23u prozimal coc of e cylodneal wbe b
cemnactad ) mid separzte tebes by a coonector icchuds
ing 4 skave souaial wih mid cyudddricdl Lubs al tbc
junctior. of the rooxial tube nod b= cémnector.

10, A Coublc Jumen cachatsr 3 clsimed 10 clum 1,
wherein tac opoung @ the dlistal end of eakt cylindries?
Lubs ia ceoentric with egpect to the oxis of the conical

tepeced 1. L

1L T3¢ double lymen eppheter as cuximad m clmm 1,
whetedy (e wall thazkneas of rhe conecal tapered dp ic
czcratric wilb c=pect 1o the axis of the comine] Lepered
tp
12. A dovhle Tpmen carkster comprisng an elonawed
oylincricat tahe inciuding u plumac axiel dividee bivecle
ing sai¢ cylodnics lubs o fitst 4o Roced lumeos,
the proximal =od ol wid cylludical Mbe ¢oonKEhg
L eparctc ket communicedng with 15e reypactive
Bres ars execnd Jamens for tae ijession and removal ¢
i, tae fo lomes =xteeding from the prozimal end o
sald s¥liedcical tnbe o » forst cpening at dhe diseal end
of =y cylindrizal tuae, toe i {um=n eclmcing
From Lke peommal ceq of awd cFlmomeal woz 3¢ A sec-
©a4d ¢peninyg T the xide of the cybnddcal saface oF said
nylindrical 19k mnif sond limen temiprrng st sud
AE200G OPCRINE ANG 4 Teiative cancenroatiom of mateciol
witandiL z a%inlly i7om tbe secard npening o the Hijtal
wid of 63id cyBrdrical tabe, the Jutal = o7 smid Sylie-

jusctina af the ocansctor and sid cylindrical tube,

19. A denkde Mmoo catheler comprsng ac elon pared
onutary tche mcloding an iotepral soptuml calending
axially slang the ertire lesgth of the tube aod dividing
ke intevior ¢f 3eid tthe into » fire sod & 1ecord tuo=y,
the oulf ciroubference of wid tabe convergiog
emoebly @ tha disial and pactitm of said $uhe dnfining
o troncated cone, the firs: luman opemng s the tuce
Al ppey <f Mg comw, Wi the szzoms Jumen being
shonet 20 axial komb thea G= fir lamen and opantng
upao G der CiCamlerents of MK Tuos, Mid wbe
baving & uniform diameter roe ifs dism] ad porden 1o
Droxlnmdly teyond e Ofxalay of (e secuofl Jumen
updc e ouRer Gtmfertie.

20. The doun|e lumen ibater as caituml in Chuio: 19,
whersln e firey umean 8 c¢deotnic Lo the axis 9; wid
ooae

21 To= dounle henen cathesor 35 ciaimed o claim 19,
whersn said sacund Jumoen apens onoa the guer ole-
Cumtaranca of said tobe ot 2 plumlity of apenings hav-
ing ssRphowd mergion.

=X Toe dueple Jureer. cethexer as claimed in delm 19,
wheeetn éald se¢tmd lumen opens opoo the aoter ofr-
camfateocd of B0d 02 a1 B ploalily of koley.

=3. The dunbee Limso Githwriar 24 clasmned o clajol 19,
wheaesn $pid firse and pacond Jumers are semicioonlac.

24. The docube lumeo catheater 1 claimad m clarm LY,
“orther cnoaprising & branching carnector at she pol-
r=al eod of exid lebe inclading cledve coaxiaf with gand
subc &t the juncsior of sasd tube anc she beanchicg oot
orachgs.

25, A doohle Jusues csthiiac comprsmg an elongated
unary ©ylizxdriod ubs having 8 kagitudinel planer
segtum Of Jne-piece coBAtTaTtion wirh said tube, said
s=marum dividing Lhe intersor of the tube inte Fngt 2pg
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scoord |2inena, the nmxsmal =nd nk 1aid cyiibarizal tubs
ooRnecting o Lwa separae 9208 CONYHUDICEIMG wil
the respactive (int and second Jumers for the injection
and removal) ol Neig, the st Jwee: eaendmg (com the
prazimau od 2 e evlindrice] wbe 0 an apsnng vl
U diseal emd of smid cylindrical tube, ol 1b: weoood
luovem Siog [rem the proatmel cad of soxd cylinda-
zal tube to al ¥4 OnC Opefun .0 the dde of the zyjuw-
drkea) snpace of said cvlindcizal wbe, stid openng in
stid s=zond fuswo buing axisly snoced Eroao toe digal
on¢ of mid rvindacl tube,

w

seid oydindricat cobe luving at ics disal eng s =mopth
zonical aperen Up kel smeolbly merges wilh the
cylingoical surfuse of sald eydncrical mbe around
the enbire cincumlerenize of widd woe, said st
luttesy and The nrecnal wail thereal inrmed by said
sepiem exiendmy cnnuncoaty Uuougs suid canijs
<ol apered tip, and
waerem wid cyliodrical Yuse compditkr A Mlative
sonoeotrikion of motenial anteadiup cxially feeot
ssir] opérw il the zide ¢ sabd cvlindrizal surface
of wald <ylundtical whe to she distal =md of said
aylmdrizal tube.
.

LI T Y
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[37] ABSTRACT

A donl-lumes catheter assembdy mpsiang a d=)-
lumxn cathctes, a Y cudatrior huvieg cos exd fastened
o tne proxvirel ¢nd o7 the cartheber, acd a pair of extex;-
sign tobes each Dovicg one ¢nd 1as;#ued (0 Lhe vopoaits
end o he or from the cathelar, ewch Of ke
ezmaNon 1WbM being beat back toword the distad s of
1he camaeder, earexxichg aleme Sppostte sides X the coz-

oeloT,

£3 Dlaing. § Dvawing Shevts

EXHIBIT B

EXHIBIT B
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DATAT -LUMEN CATHEIFR-OONNECTTNG
SYSTEM

FIELD OF THE INVENTIOK

I'be arcauat icveohon nulsted peerally fo cnnacar
poread o] freotment sysea3 ape. LOTE Darsivisely,
10 20 moproved welod il sppantus (LY comrecling 3
dual-Jumer, caebater 10 the lorgy fleothe (Lbe=s ko
vry blood in bak direcboea oriwern Ave catherr and
ac extraznmareal hloed creatment onit. Thip invennon
is parikiulacdy ceozemed vath voch 3 mo'iacd aod #pae-
citmy wiich permits the cothptee in he poadioneg i
CODYeAicot Tuattmicad #ites durng, e prtlods betweeo
ileseaive esfments & 2viwd palimnt ciscoofort and
axSden L= wisplgewrent -of the culbeles, wnd co f2iffaie
stexile attachoend of the cathrlec oo she potigie diyiage
Mmen perks,

BACEGROUND UF THE INVENTION

Droaktmen catheters 0y (oes bt widespmead nse
far extraporpareal blood perificston procedures wmch
2 bequod alviis. Bloed i withdrswn Iroz the ratinat
throngh one o ths [Mmens of the v4tbricr aad soppdics
12 & hortdialyss talt where tac blood b carifiec. ang
Loe reyoiting porifies hland is thes wenarced o e pe-
tieng through tha oibar 1oesss of the catbives, Examalen
of facd sxbetks e sbownio DS Pot. Nos. 4,834, 402;
4,5R3.95%; and 4,652,278,

Adihoogh these cathedrn wrere. arigically miendnd
for aeute Semacinlysia rentamts, Lhe calbeicrs ave
proved b ko a0 satarfseory taet tnay ore typically al-
fi%ed tv nguin in paybents for sevarel wocks, atd
e Jor seveml woata, T e4ldottrs are need
EOI" e hmcd.'i*s;: tresumenic that guch palienls ree
crive annrotiledy cwery tiree dayy, £od durdng ke
umi}m;c mfinds the catberer séma‘nd mo=ried ‘o
aznd pttoched to ibe pabens,

Dual-iomen bemadalysls cothalers ar= nacmplly sap-
pbod witk certsn auriliry compoom: pertarnecily
pmnxbad 10 ib= cathet. Tine |un']jary Compo-
oty fecilitate 1he cnneexton of 9= lwu Jumeen of the
caiberer (which ars exttetydy small within 15 cothe-
1) to 4 pait of lomg flazinle tokbes whizh ¢acty bicod to

2L

u

33

uod frouc the bemodiolysis uest ‘Lhe saxilery ammpoe 45

oamty inglede i Y-sbapiad bub winca reosives the pron-
cual enet of che 2rbmee At 0o exd of tee hob, 104 2 palr
of extemson (bl whick ary fstiaed [ The opposts
ind of the huh mnd canry » o oi clamps, famsk: lues
frctings for consecthas 10 Male faar Fitfings o (e oy
Lobess leading o the nemocialyes e, and a pxic of G2ps
{nenally with mjeclable elsomeriz ports) claming the
upemngs of the Jaor Seir g,

The bub gnd penioos of the extacsion tubss efTlxed 1o
e Taligler Are bivinnlly wrzd 1C Recare (96 catheter 13
Lor patienc by the nse 0 sUtu s and by cpRiyicg pe oT
an wilhesvouatad bandage eeroas the; Yt fml/or the
exferuion tohes and sdhering 1he pe or bencage to the
shin of ke pasietd ca oppasits sidey of ke hub. Svme-
tmes tbe hut forms cither 4 autte froove or a supre
v of “wing' 10 fReditaw sitschenent iy the paucnt by
swharing, Bewuuse 4l the Jength of the extchson tubes
w2 the oxXber auxiliney compadeny, the extsearpareal
part of e cacheior es=mhhy wsually catdy beyood
the patient's bady. Ae 2 1mwuly, the catheer B cxuston-
ally distuebed by ovemenss of (e pateot acd/nr nen-
7le and equipaen” efoknd) the patent, ar by chelhing
‘which is perrodans ly dooned of 1¢mov by the petient.

X

&

2
Itis nul eeygsua for sech movemens 10 cosse the carbe-
W o becum= diszdoed endrely Joom e potienr. Eveny
whim th mekelaris mot didedge!, seoku) movement
©f the tztheter within the vein couses AReronfor? asd
Fain O the ratisny, ang cwn Jead |c daage © the vein
i ‘Which the cetbeter is sered

Fet erumple, whea the cachetsr is ingrried in 3 jugu-
ja&r velo, tioe 2xteosion whey nomoally sxtend opveardly
aowg Ibe neck and eas of the patest, This uot onky
enaked il LUThuclt 10 attuco 1be csibeter o the pagcat
(zomrComes e hub Oc CAIENRAN [Ubes axe toed I the
exr o1 even preond the enfle veck oo bead of e pee
Livat), 7uz sko places bath the Jub snd the cotemion
tubes i= the direct pach of mnvement of rl'e pafunt's
feadl Wixsm thes ¢allieter i imsected mro & snhelrviay
wemn, wrich ir lacatad nader theclovicle, the extensinn
tube Lymvaly proiect upwarcly or aupwordly bevoad
she shoukler of tlie patle-L

Regradlzas of whkeae the catkerer = icooted ar the
padent’s bady. the swighy nf rhe lonp cbee lsadiog ta
be dinlysk vmit, which bpically bave 0 laczer com
sectlen taan ths estowsinn tohes, 3iten exerly pullag
foroey on e exdecaion (wWoes and the Getheter, which of
COUCEE Rrkle W withelmvy tha coikser from the peticns's
bady, These forcee ace aluo 2opled 4o the sotures, ¢oga-
g diccomioet 400 gals to s tiuedd, 2nd Lor. c2use the
vatheter to mived hppk pmd fortn withia Lthe vein,
theredy lertsty the walx of tha veis. S:ch gacheg-
averents can 2l cae fealcn farcss 10 e mert=d
on the vein walls,

SUMBMARY OF THR INVENTION

Tt & 2 prbmary vbject of the present mvezsGos W pri-
wile au improved dual-lumen cachater-coonedtiog ye-
e wloch permuits ihe cotreter th ransin colatively
stable durlng the embi-a time the catheate cemaine in-
semiedd im the patice, svett duncg lompaterm use of the
cathetrr actending ovey npmerow exitnccrporal kioad
Uimenty, In ks connection, mwited abjects of the
ventim 2r¢ 10 providu Buch 3 catheter-conmestng
system wiich sipmBcanily improves the comfart leve
of the paticat it whom hs o is Tserted. enp
which grestly yeduces thr Tisk of weatws daminge.

& mon spevilic obiect of e mweron i o rovide
an improved Jyal Mtted $uthaler yviem whiok. ecohles
1t calbepr ko be soared 10 1he body of “he petiemt 4
Deostis SNAtOwival Jepredsiins, <= foxsa, where the
exttacarporend partigna of che cacliaer aswmblr are
shaclded by tde polent® body. Tn fhees teglome che
cathers & o wely distated by movemess of the
putlent of ty movemint vf peapls and articles arnung
bz patient, regarcien 3f the parmiculas velb into which
1ho culharer iy imaried. I 2bic zcnoection, 8 relawed
objecy is w0 provide sweh a ysiem which facdlicates the
lvaniog asd xevoovel of clothing by k4 pabent, md
which «ubles acoultory prtme 10 ®oEr aoemml
2lolling, w.thaed any andghtty ac emhparing prsjro-
B, bitovean puCcesxive extracarpaweal Blaewt Ireer-
enls.

Aot Smportant chjece of this ieveanes i 16 pro-
vide an improved Semcdialyss exrlercoanering
rwrem whish fucilivtes comcecsion nf the catheser and
its attoched rowilinry evMddoncnt to the long flexible
b= which lead tn the dwiysis wmt, cegardless of
Whare Lhe dialysie anit ® posilonsd ccl=tive o whz po-
hn,
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Cme specis ¢bim:r a7 ke invoncion = to elimnole dhe
ored 1) avaet Wwe poxbacy comprnecls o0y dadd-luwy
criheter, 10 the nesk, exrs o bzsd ol 1be pakeut wlica
the catbeeen is insartal by ugui?r wan, 37 which
discnirages @ wse of baadsges 07 139 encireling the =
oeck af the patient.

A furtbar ehject of thc ioveaban 18570 (adus s Aen
Wiak s e coverad witk a baodagy arvuod 1w 200N-
12l ead of the catacier ™ orter to mmin‘xo skrle con-
detwert souwnd he AECES Sits- la

Yel aoobee objeet of the invenbon is 1o Bdlitate
woacaet:on <f & Jusl-mmee herodiaryss cat-eler to 3
hemodmtysis unic ‘el an¥vbese 4r0nnd tLE pailedr.

A gl furcher abject of the inventiun is Lo pruvide do
improved cathececvanaciiag sxscer waich te  large ¥
mtent isolates the caactes e fouecling fcees and
bending mamreats applid tc We snemRon fobes,
thereby reduciag wovement of the caveter o withio
the e Bod encequencty reduciog imilisboo wmd Dou-
Hue lorces oo te vein walle A mrlaced specsPic whjecd i<
to dminate 2y projection of the amdlisry comacneats
of the cxtheter beyord b eatwentity of the skonker of
the panent when 1he catheter is inseried igto che sib-
wWavaw voic ul the patiens,

It is Rmotber object of the inventioo to a7ovice such 2
swtem which avaids kinklng of (e extonsion tubss aad
belpn provear collapse and maintaln pateecy of e ox-
temstor tulpes

A Junker oojemt & W avuid the escibww of puikug 5o
foeees, due o the weighe of the diiysis takes. oo the
otheser, a0d t0 reduze such {orces om the $atares ore
taching the cazheter Asseccbly b the aabent

BRIEF DESCRIFTION OF THE DRAWINGS

s
COther objech end advonmges of the mweaton wll
Yerums apperent updl fesdhag ke (OUOwing detaitwl
deciiviet 3d upon refereace to e drewings do
waich:
}'IG. 15 pmpechwnewo’a dnal-lusen heoseetl- 4,
thets ty emondyitg the present inven-
'Jnﬂ:

F1G., 2 ib an enlarged loz gitadicw’ sevchom 1akess abang
2 dimpeter of the divtal portion of 1=e abewe af FIG.

1. perpendlenlar 10 the sepoum isslde 10e waRter, &3 43
Zenerally illostroted by Bre 2 2 m FIG. 1o

FIG. 3 i3 an and cievetion mben Ac the diztal cod cf
be catheter paortiao thown m F1C4. 2 as Yostrated by
‘ne 3—3nFIG %

FIO. 4 is o sevoom waken geo=raily alrag Ioe +—3 i,
Fi. 2

FIG. §is a wcbuu tdacn geooy2ily alsag Ene Se=Sin
FIG. &

FIG. 6is e xectirn taken gen=roily alwag e 6—fin
Jc 3

FIG- 7 15 v plg siew of by Y-ulaped huh of the
cotheter nssembly of F1G. 4,

FIQ. 8 is a s:cbicn taken grocraily aiong Moe B—8 in
FGT

FIG. 9is a x2chicn tukun gecerally alang tine 3=9in &y
Fik %

FIG- W0 & a fragmeatare side eicvanon at che carbe-
= assemh ]y of F19. 1, Sascrabng the sxceoson nabes
io theew d:ff=rem: pusitives;

FIG. 11 5 paniins side elevatian snd panial scctoml o:
view aff coe of tha exletito tubes acd th= axiliacy
componzois rssoginced ther=with in the carlietsr essen-
by of FIG. 3

=0

4

Fl(. 12 i r disaremrgsa view nl 3 prmicn ad 2
uman wndy woth e cabrim AU FIG. 1 iosereed g
mabalaam vian

FIG. 12 ik @ dizgmnmslic visw of » pomico of =
g body having tq= catheter ¢f IG. 1 insortec in =
Jjuenlar wewn;

FI3, 14 s u dicexacmace vivw ol 3 poction ol o
ez bedy huving 1be caltlwesr of FIG. 1 fserinl in o
femunal venr;

FLGE. 1E is a perypeclive vomw i Lhe Sirsl s of o
fwurles altscksaeol system (e e catbeloy wsseoualy of
FIG.1;

FIG. 1€ ia » persaective vizw <f & twoter atmch.
ment systert. toe the Sadnstas of Ji05. 1, icclagang e
flesy te abowa v FIG, 3%

FIG, 17 is a partial sice e.evmtine and pactial aegiock!
view ¢f an altvrpabve altwmeest evieem fur the culke.
tey ol FiCH 3; awd

FT0G. 1R s a partia: aire &' evnhiqm ang pactind srrzional
vicw of the altachmeat svatam skown i FIG, 17 with
ibe c2ideter a.wzmb'ly o Sl mndm-n

While the wtive & dusephivke W variuw k-
cttacs acd dtersative fores, specitic embgdomencs
theteef have baeh dkawn by wey of easmple in the

25 drawings md will heeim be deacdbed in decadl, IL

shoud be undergoed, bowewer, thut &= is not mi=nd==
10 ilrdt the tovemmioc v she partouler forems dlaclosed.,
bul an the vumimary, e intration B 10 cover Al modili-
cadans, squivelents, ang altermpchyas Zaltlog within che
tpint 2nd sctpe of the iovesboa ay defined by the ap-
eaded clairs,

DETAILED DESCWFYICN OF PREFERRED
EMBODIMENTS

Turmiog oo o the drawiogs and refartmg fisst o
FIG. 1, there is sbown a dcal-lomes hemediadyess cathe-
ter 10 of the fype describted In Blahwrkar US. Pat. INo.
4,393 96X, Sexped Apr. 22, 198 Jar “Smogth Bare Doa-
bie Luzwen Collustes™. This tatheler 102 = cylindnicic
body pertica 31 which & hollow excegt fof & sz, Foxigi-
tudinz], Glame:ral seplom 12 whick divides the intetinr
of the kolkow cybmndes wowe twa pacalie] lnmena 13 and
14, &n=h having o D <wped oo eotm (F1GE. 2 and
), Ak illusziatcd by e arcows o FI1G, Z; tbe lugico 13
it the hlood-nloke lucen, and thelumen 18 is Uae blsod-
securn lymen.

AT "ba disal ad of the catheter, the exerxw eurface
of (be cytnder 11 mecges oo sToncdbly (rpeTed mpi-
val Up 35 Cu the imide, Uic thood retum Juman 1§

& exteads longitcdimally all the way through the tip 18,

bonding aklgklly 43 its pemus through Lhe dp s tkal it
opéns at 16 omr the center of {be distnl ecd o tae coois
cal 1T, 88 ¢ be seer in FIGS. 2 apd 3, Wlthin the dp
15, e gvcer sectionel shape of the lumen 14 grodunily

35 chamges from L-sbaped ac the prmimalmdo*‘ﬂxhp 15

(see FIG. ¥) to caculer 25 he cial end ¢f the dp {see
F1G. ). Aninfermedinle cenfguntioa of the ruastion
Fom TO to cirgnler is shows wo the secioonl view W
A3 4

¢ edidicica to the opeming 16 st the ciceal ead of the
blocd-rewarn Jumen 14, = pair of additionad aparturss 17
nod 34 are foenred io the side wall of Lhe xetwr luoen
These two nperores 17 and 18 are spaced lonalridinally
avnay from Lhe distal apening 16 towasd the praximal
end of ths cutheser, These aperores ensore the Naw ol
tlead farougs the reum locen 18 even in situaticas
where the &wol np=nimg 16 migh: heomme whally nr
parlsally hiocked.
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In coder o provady 3 wogiulmal soscine wiween
the cins) epenings of the twe Iamams 52 snd 4, o
hizod m-oke jumem & lsrevmined at oo opezizg 26 in the
nde wall of the catheser, & secarnd opening 23 spaccd
Ionginudicelly frum the cpesing 20 termits hlood tn
entec the Jumen 13 i3 the cvect of 8 Blotkage of <h=
cpenmg 27 agaicst ‘bz wall of ta2 vem oota which o
cotheter 10 35 invsrted

At the prodma exd o e cxtheler 30, e two O
shaped lumem 13 and 14 open io & Yahaped connse-
10t ak hed 30 which forma oo Loranal peaxapenays 31
and 31 (t44 FIGS. 7.9} communicming with the prox-
mab émbs of the catheter lumesd, As 2o e seo
FIGE 7 nd B toe dotel ends of ths hob pasugaways

[

urd oorraal cluchiog ce= te woro by the paciznt £ 1éiag
Srerdlahe periods wilkael acy wikehly o enibasmee-
ing projecting ywirmc A af she catheter ssxemaly,

FPerhaps even more mnpartanlly. aoy farces exened
on rhe promical suds of (B¢ <stchiar Iube led o
cove the cothater ic o directicn appawre |har of the
spplied farce. Thus, when prlidng forces oré exsrend ar.
the txrenaion Tobes by the long «nd telstlvely heavy
tobes Jeadicg co the dialyss waly for pram=ly thuer
farces tend 10 ush W cuthetue wes e palivrey Lo arid
it n plaze, szther then withdrowiag the colwlor, Coase-
questty, the: sk of arcddeshl diNdcgpamet of the cath-
x r greadly tadaoed, av i 1ne cak ¢f vidn aaletoc

31 ;10 32 arc [sbaped and ase sevataved bY 6 thio pag
43 for reosving 13 septum L3 of the carbeter. Toe well
of tke carbetes hineey are expanded at the proxless] ¢nd
of tor gibeies b fit aver the corresponding postions of
Lba hub 34, as eboom n FIG, 1, 404 the misle walls of
the axthet=r |umecs are preferably 2ondad 10 43 mating
walle of the hnk 30 The persn:cways 31 al 32 Lbea
diverge fimio et M 4nd assame a cssuler cress
ectiac {goe F1G, 9) 48 thoy cxteed <oward (e proximal
end of ke hob, aed they elio increpee in efow-ssklonal
arcd, a9 ¢an b ecen 1a FIG, 7. At Wbe proximal ecd of
the buk 30, the hith pamogewnys 31 ana 32 oper inm
paur of ferruies 3 nna A5 farmed 28 lowgral part af the
bub-

To Geltrare rraa-rioe of Gy ratketer bub 20 to the
cmvepbivoal (ube b=ding tn o dR]yyle pasy, aod £50 10
micomoedile 3 pair of clamys {or cperimg and clraing
the biand intakes 30d TerLm prsagenals a par of exe
tmoiom tobes 0 and 41 are astached o the Farrubes 34
2nd 35 on Lhe proximal eac of the bob 30. Thess exten-
oo tubes 40 and 31 e typicplly formed af & polymec
ruaterkal each 6 slcaoe, aod are ooz ecougd to Tecmve
& paix of ccoventione] covmpt 42 ~ud 43 far opecing aad
cloring (B reapecthee tubcs Tis clamps 42 md 43 ey ve
Re. ovo-0fY valve o flow eontrel devices far coooolliag
the Aow of blowt belween the catketer aad the dlolys

g,
The dl=tnl ends of tac exeeaon fubes 40 acd 41 pre
permacenthy aached 20 the ¥V conmectcr, and the egx-
1eanl etds of the Tubes are tonded 1o & payr
<f famale Jues fittngs 44 and 4% which wnaicls the male
yey fitfogs comendonally provided ca the ends of 1he
tchin isufing 1w the dialye gk THe oy feex fite
tiags serve ag cruplivg tuams ki conpling the prosimat
£33 ¢f 1i¢ exteasiom Tubes 1o the flzaible tubes Jerding
o the extrucarposead blood 1724z ot unit. The exten.
sdom tebps 40 &0d 41 are tekstvely saft and flexikic, 3o
st huy van by eudly manipulsted aad o cxlky
coced by the pressure of e clanps 42 and 33,

Tn pecordascs with Oo= Jopurtuct aspect of she pres-
rut mventivg, “be extension ubes #r¢ dent bazk owasd
the diste] exd of cthe cmbetat, preferat’y exiending
aloug e aidet of the czlbeter acil $%e Yestapes bub, By
previding heyr Usbendy @ dhe cacativn 1abe, the
annliory connecting eherasans eltathiec 1o 19 aromnsl
enc aof the caibefar can be accommodated o a amall arep
wonnd tho o8 et2 on the ustent's hedy, Cone-
quenjly, 1se mun: cocnecilog assetobly for e mthe-
1er, incloding ibe luer Fdtingy on the proalmal ends of
1he: exrensian tmheg, can Lz Jovated on a peaected pat-
tirm of ihe psteal's body. Thete Jc I1C prvyubons ©
intarfere with mowvements of e pacient, or with the
movemeat of people 20l arlici aronpd che padear t
is als 2esy far the poti=gc w0 430 and raoove <eking,

o

3

3
"

H

L

Lc the particclpr embadiment illugirated in thy draw-
npa e U-Bei o cach ctizamion tube 40 and ¢4 bepins
4 & poatl juxt slighily beynnd the proximas e0d <f the
Jub ferrude 349 ar 3% {zea FIG. 11). Tam beng & expetly
130%, 1nd ¢ermingtes ir 8 smmkphic longib of tubany d0aor
A1a whoch I long movugl 1o receive une of she climps
42 and 40 aod the stem of the 1asy fiecly 44 ue 45 mnd ils
cap 46 (se= TTG. 17}

I opCorgancs Winh QU pardcuixe aspect of the m.
ambive, the U bead; are perownently formacd Lo the
extrEion toes ¢ a2 41, Tec 15 bolo the cverall
slispe of the bend anc the ¢ize of the mterlos patsupe
way of th= hecd aresoc or "memorised " in the extensicn
tobe co that the fube alyaya refurm 40 that coniigoms
1izn. The Ldsuds are o3} Seaibia but are mubstatially
ziiffec 120 the stapin end portyoss of iac luba as o
renl't of whith 2oy forces applisd 50 792 more fexible
ead portiong 2F the tobs tetd 160 meply pivec thase
fxaite end portioms abaws the relotively soff beot por-
luaht. Canvequently, the cotheter & t0 o lappe extent
¥claed [ratn bancmg momenss applied to dbe o pac-
viont ¢f she axvzaslon tobot. This preuly redioces pivids
ing ang filting movemendt oF the catheter withla 1he
vy, Umreby [usidar reduciog axitadon of the veio
walls 30d the sttepdant risk of veoons damoge

Tae rclauvaly st U-rengk plse Fomm 3 fukermr sbouc
swhiak the proximal pordoas of eatesdon ubcs fan b
turoed bo Jacilitare conpechim 10 & Malysis uwt Jeaied
A0¥wlnrd within 2 380° circle aromnd the padest. This
DNesibility cf {oe catheter asembly is ilystrsacn n FICG
10, wiich diowe the extanuon whes bent Jatecliy to
uuc rlz uf hy catheter I solid Ynes, t ihe other sidzin
fzahed Yines, anc 8 direcuny susy fomh the vathetr
in phmicom lints.

With eertnia silicane ard cther polyttie o fatecials,
the wxtmndicoc Wwhes 90 and 41 may e 71 |n vhe desired
=t& aod thaps by sopdy beatng epcn wibe while Luld-
i@ itin ihe desired 1lze and dlupe. Cuoe simole and
cifeive way Yo acumylisk this i toalide the extension
Lke irver 8 Usshaped wire or rod whiss defizes 1the
meis of e dealred bood and also the 1ize of the ints:
BOr passagevay 10 be mointeined wichiu thz beag, The
cutved pettiom of the tobe, 9/4th 1he ware elill m plece,
3 thee dypad bo & Liguid bested to a teoperstoze syfa-
-Suot to o=t i, elect crame dakiag of, the polymes.
Altorussively, the bem: purtions of the exendlon rcbes
n te malded or edwicwise “ummed frvm a pnlyvmer that
Uis u greter durametar than 3be sormig'd sccixas of tlic
aihes,

FIC. 12 ilastroces the cathetez of ¥IG. Yirsarted in 0
yoecloyior vein S0 of & patent. [4 g te saen taet the
a5cit elte for the cochetar 10 @ Jocaicd adiacmt he
clavicle 51 nf the petient, aid 1l cxtbeler ix inserted o
8 dlarton grasaly paredled o the clevs.e 51 Touy,
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th: dbte) zortea of e eversion Labes 4 and 41 can-
oeeted b= the Yashaped bub 20 srena eabwandly frarm
Uz bt 3t Lowarc the cutsy exoecity of the shoulder of
the pasient Decayse af the L-brods 12 Lhe cxtGnson
cwoes, bowever, the exrentinr tubes 4d ord &1 corve
bock wonvunl cke vorits 37the patne’s bocy before thay
reach te omter extremuty of e shueldee The ket
COBDEzSCAs 50 the Inng tubs=s leading v ol dladyss cu
are ooomsquantly Tecated vase W ths susa wle, A 8
remult, ke enline utheser assemaly is esiled io o cela-
nvely small regicn omume the drocdd st m the xisa-
Gavicular fomsa, whirs tke crtheier and s aaxiliory
compoceos ar shettered by the body Of sbe pacdeur f7om
peuplc and arivks CIOVNE arnd ke padect Mo par-
fop o Lb= catfieter aswmably prujecs beycud e Lady
ol 12¢ patiesl, pue ineufoiss wilh goversents of e
yatsent. Bheu che tobes Jeading ta Lhe diadads umih are
discarnccted fram 1Iir Mire fithinga an the cahetar rs-
sembly, an gmby 210y Jabent can move healy avous
witk llnle cometsn sboue sxagging the cethetar acsem.
by oo clothing or ¢dhur articles,

F13. 13 Tustrares & proe0d boving the cochews w-
<w:mhby of FI0. 1inseried I a jugalor vein T 1% can b=
seem 1hul 1he acocsy alie (o0 Jug'sder vele Y0 & locacd
ot the base of th= neck OF tae putient, acd *be tatheter 10
ls lrserred Jownesarcly isio 1oe fugier win- Conse-
gaently, b= simight dists] prrioms of Ue eal=nsriu
tulses &0 Ayt 41 cxeend. ngaaarcly alrmg che loaer e
bieg of the panients reck Because al e presaece of (ae
U-bends i tho categaion whes, <be ssmight pecadnal
pardon: of the exizasion fubes 40 ood &1 bemd Tock
dawd Wobg tha sxwer POt of the patient's uack 40
that the Juer Fidcgs arc located pear the access xite.
Heze waeqn, 106 catire coiacier wssembly tnds up being
léared 1 2 commact ared Whece :Uin wall protectad io
the cenvizul criangle of ib: prucot’s bogy.

RIG, 18 ilustrades a padeot baving the othetec m
smbly of FIG, 1 icerted in & femoral valn 89, The
catbeter B msenied apwardly o e femoca] vein 80
along ke paticr 1 chagh. The givel 008 of the eaieo-
3loa rubes 40 and 41 ek wXl4nd Jownward y olong the
t3gh buz heznuse of the presence of the Tishesds Inthe
syferaion webes, the proviesal ¢nds of the tubes curve
Jpwurdly aloog tha thgh Coasaxueoly, the catheter
asaembily does not mtariere with Jerrcvadiog organt
acd jeg movcetiees oF tha patemn. Moreove, the catier
“er naemble remeing sougly atechad 19 1b7 patkent in
<he we|) protected femarat Taugle reglos of the body.

FIGS 15 and 16 Wustratr a oreferred twostier an
mangemenc for stieching che cacheter susmbly o
padesm, [z 1Al aresngomeat, die scoes sits, T fyb 34,
and b= strzight distnd portiooa of the extetmon (udes 40
and 41 ate nitached to e patieat iy m adbexive han-
dhge K& jllyaeed in FIG. 15, The swraghr proaiusl
partiona of the exconsian tudbse, mncluding the cloops
aud Jure fitings warried thareby, are chen pleced oo top
of the badaye 90 and fascimed by o ceoomd bendage 31
50 that tb=y are beld securely 1 placo 0o the 10F sucince
of 1the bandage 30 The bacduge 9 i thus yxed to pro-
tect tke patient frem sbeadnn due 13 rubdlog of the
clamps 1edhrer e Juet Qetings an doe aice of the pakient,
2anG a2kso nietes che Y zonrector frow, 1he movemen?’s
o the ¢ritnucn tobey Curmg duwlysis

FIGS. 17 ocd Willpstzate an alietuslive altscdiwent
18C0diq e wiaich also seals the open ¢ofs of 1he luer
fitting: na 1he cotheter nsarmbly. As Whutraied in FIG.
17, a firt kengik of mae 100 is sppivd aloqsqm; wile of
b ca1biMar 2ssembly, Wi the Udendain 1he ostensicn

3
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lokes sirgbivucd it They when she axtension feaes
or¢ allawed @ velow reureine e exteosion fubes
1heiz norma” Uwhuped vocti 2eeaclon, ING tape 460 onds
cnicell to houd e catheter wambly Zitaly ir. posisicn
i il ceaved coudithn Ned, A eroond lenpgsk =T sape
102 s apided aver o vutbeled wsewliy, Wisk fie pou-
Ltn of ! L 101 it 2xtends Semond e lver Etiog
sihering te the Frst tape 100, This forms e relaive:y
tighg sa! around the oo and: ¢f e luse BLiiugy, pro-
=nting ke eciry SL LAk Inie tac cazhoter axembly,
The zeeved 1snmh nf tape 191 51 odhereo t= te bacy af
the nat=nt ta bold the entire Galheler aswnubly e xuly
i place e 1ke delred location on the patienc's. hady.
Weils she ivention has besn deaesibed with spechs
setereuces 10 the wie of permgaeotly ez extengln
rubes, the curved pasuarewaw acevided b kose exten-
siun Lubes may natead e Remed by 3 Losialy KA -
iy wember fessened ¢o the praximol =nd af the dazl-
lumen catbstey. More specibcaily, the untazy sémnect-
ity muwher tny form tea imemal U-sheped passene-
ways, cuch of which & o comrmueicatica witk onc ¢f
1he {umwne of 3% catheter. The other ands of thy -
ANETWDMI IRRY LTI RS I g poir of ictegral fevules for
durecs compectoo 10 2 puix of Lubes Jesdiog W ks dizly
sl onit, or the prckapeways mAy kad min 2 pait of
stmght extrusis Wwha carying the ceaveaboml
clomos aed fuer fitlings. Becabse (o nlecrd paskuge
‘aays are L-ahaos), carving Lack towesd the dalad ewd
o b intheder, ony Ynrces appied ra the onitary car.-
nectiog menber by brbes leading to the diniyes naic wiil
tend to move Uts &t ir o a dirculive pppusite tha”. ol
the anplled fornen Cansequuanely, poltep loaxa ¢xeres
©a the ~oamec fing member wili teod 1o hold oo iesecte=
calletee iz place cotker thay withdcawiny L.
I cdam:
1A dmlel cztheter bly cumpeixing:
b dust luciou iatbeler bavad g o dustal caud wod @ puoa-
st end,
flow divenion mezns brving ooe eod fastened 4o the
proximol &nd of z0Md cacbewer, anc
3 padir of Bexible exlenyidn tubes 2ach hevirg ane enz
“rsvenee wp the opposite end of said Bow divertion
means fom wiid cukbeler, saoh af eaid estension
rubes bemg baot tack toward coe distsl end o7 sas
cackrder (o form & beod HAVing a pecdetermines
shape, gach hend hefng rdegt=d co flex snd deferm
frum sai) predesermined shape in cespunse o an
¢xernad force oG oeing capted to return o edd
predetermmiced shane io responas to renoval nfsaid
exlorud fogue,
2 The= catheser aseembdy of claivt 1 wliony sxed
=xtensino tuaey, inchuding the hands 17erein, are flasic
1%,

3. Tte cachetec mssembly of clair. 1 wherein the bent
EMeDEX fubmy wwd the flow divoeeiow wowns lis in
rubstontioly the same= plane,

4. Ti=cathe’ec atembly of cloim § which inchudes 2
pakr of [er fictuags tastcecd 1 W pocaimel encs of =asc.
=vtancico tobes, axd @ clorore cap on faciL O gasd Juey
[ulngs.

£ The owheter pmcmbly of ¢ldn | wheren mid
cranector includes a poir of ferrales o gl oppoene
=i Uicveul, xud aaild ealecking lubes e fosteg =d (0 sMC
jerrules,

6. Tne cathete~ axsemhly of clain 1 wickds iecloades
low contml Teears an exch of w210 extension Loles, oi:
bz arommal eiden of =id bands in said whes
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7. Toe cbeter meauby ul i 1 waereir said low
aiversios oems iccludes A poir of mtamod pamavewsys
coammumiclice Wik the dusl nimens of s e 1
saik our cwd oF wid Naw Evemion uxewe 2o with sqid
ealesoite tubes oe said oppueils und 37 wd Taw diver-
KinM meAnA.

8. Tor e wwembly of clamn 1 whecds the
beeds in 24%] exzensiom trhes 2re groerably L-chaped,

U Il carketer oxvamhbly of clam 1 whatch said
dusl-lumazn cetherer comipene 4 <ylindrics bedy por-
tier haviog mm micmal kopivzdinal srptwe; forming &
pair of dosgotcd hmens brving Pramped cor ceu-
ticon, the diseal endd of said bady paridn tecmdclap ia
a amooth somica trpered Hp com af said leanans eXtena-

ng loogitudically Weengh aid up, and the ather ‘nmea !

Parminulisig Mt o openic g formed ko Mo Hdi Wil of said
cotheter praxially of the dkssal end of noid by,
10, A bloed HeAtmcm sestem comypsmg

3 dnakipmen cotheter having & 45501) end ued a proxd- |

o emd,

flowe dlvgraion mems having aoe eut Faslezad V0 the:
proximal and of sald cachacer,

n par of fexible mn tubes each 2aviap vac cod
Eraepad Lo the vppunite =od Of said flow divemcn
meam from skl cudicies; el of w@id extensica
hib hoing bent 23k towart <he diead et of said
catbeter 1© Jorm 8 bead having 8 predetermned
ahapy, 13¢] bend being adapied bo ilex 20d deform
from soid predetevcined shaps o romonst 10 49
czlzwd flace and being adapted to rerurn to anid
predeermioed sthape in respanse b ~emoval of 3aid
exiena fores,

b Vcand Lecatmene it {or cecefving Slocd vithdrmem

Eoa » patizot theoiph ong of the lyeens nf seid ..

cuthrur, pusilymg e witlulrawy Woxd, aud ce-
tortuep the pocfied bicod to the jabent throagh
the ather looer. of sald catbetey,

8 piar of txtblc robea eommnz 337 caenpon ryhes

to acid dlowl rembmert uait,

flow ¢omeh mean for coounling the dow af blocd

betwesn wait calbeiec od said blood Incrtment
wnat, #00

cnopling roeacs far coupling the praxmol eods of

$3id carenslon t3hes g0 s fexible tabes.

11, The svxicm of elmim 10 wheedn wld r.mhc'.ctia
ineriad into a miient and whith izzludes a bandage
Lviming auid flaw dlvesalon Auwckos 10 112 3kls of the
Tabient, w¥to 1b= porticas ¢§ 36d extentioa tubes on the

erazkmal gides of anid bands poetoned @ wp of 2ald &

‘tondage.

1L The wystem of lmim 13 whick incindes meass
Lxmeodeg o ¥ wop of 3sld bardagc 1k: pordoss of sald
exterminn tubes on tbe grouirrd sides of sid bends.

13, The ayvicw i wadw 13 wiid webese Qow cou- s

tro] avow. and Toer fittngs inaalled, sid exbesecn
tubes nm the praximal sides of 4aid bende

14. The svstem of glam 1¢ wherem wmld extensden
tobek, Tucladimg eald boods, and flexible.

1€, The syseem of claim 11 whereic the teat exscnsdon o

tubes and amic flow divecsoa mems B io subsamtedly
[ Sama plibs.

16 Tl aystem af claik 10 which inclydes 2 oaly of
loer Ettings fxtabed 19 1b¢ proxioa) eods of i exseas

tion yabes, 1ad 3 closure cap ao gast of said luer fItngs. 6

17. The systern ul’ Duim 10 wlorein 2kl vusnecoor
ioflades ¢ pair 9 fernudes on wid oppose end thereck,
wno wmid ext=nsion 1obey are favened {0 mid Eorules.

10

13 TV sysram nf cloim 10 wicel inuleda Mew -
tai means an each o 38l £xrens v tahex, o che proz-
st enles oF 96id berds in =i woa.

V. The avsterr of calm 10 whersm sud fow civer-
sion mears furms & A of Migrme] passageways coime
WilwCAnse w th tbe dual Jemess of sald cachercr 3 wald
coe ead of the cotiector and with said extersinn nchas
st sald oppoatie ¢na of the cumeciuc.

20, The symem of claim 14 whureio Vau lexde @ suid

n axtemiom tubes are geucsally U-soaped.

21 A wolha of prepanmg a padent fr sxtrcaps-
cenl bloog creprooent comprismg (%4 Stcps o€ hesttaL
iolo 4 vein salecicd fram the grcup consivting of the
yopulas, #nbzlaviom ond feoncoal veins of the patiant, the
cintd =d poction of a dusl-Jumen enshetor rRseambty
Faving

flow dlvesinn on=ana kaving aos ecd favtened 1o Lhe
proximal eod of sad carkerer.

a puir of Hexible cxtencion toben ench baving ane anc
{actened <o the tppoilte wad of sald fiow divocslon
meaos from sxid cotheter, = of exd exbensior
b balug beut hack toward the disml end of aic
cathetes md exicoding AlCogide sand Low dver-
jiom =008 o foem o hend heving o predetermnes
shape, eaco 2end baldy ad8oled W AT aud Ceforn
[aom gkl preditermaned shupe io razpance 19 an
ternal Juroe asxd Belog sdspeed 1w Lecnan ta seld
prefstermioed skape io resdome so rewaval ¢ sad
external furce,
flow cmnool wems Sor watvllog e Ovw of

blood herween s cun=nmen cathetar and zn
extmrcorporeat Houd Ir¢almanl aesd, wad
voupileg menza for oqmphqs =id execsiza fuaesic
swid blood (axtueat anit, and
typing =ad How divwndn mevm ad ehemlion
tobeas tn the seio of the pausnt

22, The meeboxd of clagm 23 wheszin anld low divee-
Fion meana ozd extendon tabet oot snacked m 1bs sich
af 1be parkens by 3 temdege, md the portoms of =l
0 =xtepgiom tob= oo the procimad sudes of Yuld beeds sre
poaltinned op top of 2kl bmdage

23, The mcthod of elalm X2 which iecludea she zep of
frymnimg to the top of anid banmduges the parGond ol &l
=xtrovion tubas o pruzicd i of s beuds,

24, The method of clom 22 vikavin Suid vxlénsin
mbes hove flcw ceolro] tuuos and luse Golingy icsadlud
Je 1ba proximal sidsy <f 3d beods

26, The mechod «f cluim 2k wherein suid estousob
bes, Wwcladiuyg said benda, are Bexible

36. The method of ¢lelm Z1 wherein the ben: exten-
sion tubes and exid flow Evoraitn weans Lo in eudlin-
HsTly the aame plane

27. Thet wethod ©F cloin 23 wheredn said exiensine
tobes haxve o pair of loex Aitings fasened t2 the proniha.
e therend, and 8 closare cap ©n each of sald Jeer
Fttinga

28 The method of claim I wherein said conacctor
includes @ pair of fecuim oo =3d oppoadie eod ereaf,
o] ased £x0engicn midir Are wetened to <aidd Eerroles

19. The method uf clao 21 wherdn waid catodom
rubea haye ficw control mesns inrwled on ke prozimal
sides of sid bendy i said tubes.

I\ Tiw muthed <f wlaim 21 wlsatcn seid Juw <lve-
tion menns forms & poir of icterca® passagewnyvs come
wcl¢Brg Wird whe duad [nacre of 241 canetes M sid
e e of skt Oow divendvo mwens wod witle saied
exrensdon ubes nt said oppozie end of 3:5d Mow dives-
sion oesns.
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31, Tee mekzd alclaim 21 wiesic U beuds i sanl
CYTONSD Lubes ane petorally U-abascd.

22 The memod of clsim 26 wherein the nen: ext=n-
sign Tobey wre moched to the skin o tbe patieat by o
fox tep= exigcding gecerslly in tbe dowcuva ol the
lumgitudinal mis gf e catbemer wol wzecdiok bayowl
Lbe beeds in the extenson tubes At Coe tod 4ad beyond
Ibe catheler icsertlou zaiot 21 e ather erd.

33 “Lhe awnctuod of clakm 32 whics teinde 3 sstond

1o covering ths bect extarsion tube anc said fiest tane *°

axd altached tn the akin of the patieot 8t eppesie encs
ol 10¢ wenod wpe

34 A Qual-lemen cadeter assembly comprising

2 dund|amen cuibeter, 20d

comnectcg mears xuxcbed 10 the proaima] end of

s5ld vasheler und forming & palr of Imepal passage-
ways which commnicata ax oo¢ ¢ad thereol whh
the ¢yai Tugosms ic mid catbeter, sxid Jxsageways
curvice bac’s towerd b= distal end of 23i catheor
20 thol foreoy exered o €3kl COODECT.OR MEATS &1
th= nrhar ende of said pesegeweys wil. tend t3
Dove sid catbeter io 3 direchoc oppaite vast of
wd maerted foscon,

33. The cakeler membly of clomn 3 whereis waid
vHpucilog e LuCIpTisTy & wannstor fesbead o 1
vroxiood ¢od of woid cochetes, aod { pair of esyenzion
ILbes Detened 1o wid cumoetlor, 2aid coaoeclee Jovs
VIR m pain ol intouy peissycwiya couuestug wecl of
ke cathecer lumeas "o one af said extenwion tobes, sno
L4ir] extensinc mne farming sif curved passapevayn

3, Tt catbcter amambly of caim 34 whersin exch
of sqid carvid pasagowans i3 U-shupad.

3T. The catheter psazmbly of cladm 34 wheremn aud
dunl{umen catbeler coaprises a cyEndrical tody por-
ton neviog an ioternal Joogiudnai wolam funming 2
pair of ekwngetad lumeny baving ushaoed cr0g3 sec-
ton, the distad vad of :o) body portiza serminating in
a seoath canseal wpeted g, 08¢ of sard hubous oalembe
ing woyitudinally through said tin, 20d the athes lomen
lerminacing ac en operimg farmed in che side wall of said
sathews pruxomally uf e Walal end o 3xd -ip.

3. A bloed treetmest syRem conyesNng

2 dual-fumee cxbetet,

onmesting menss Mecked 10 the wrzrsl cod of

344 catarter mnd boméng a pair of stamak paskage-
Wiy3d Wikh cOmfinicato M one end therenf with
the dusl imres in said catietat, sald pe!

corviep buck toward the distal end of wéd catheter

8¢ that farces execied o sakd oMLY uuams al s

for other scds of addd wilt tegd to
moye Kid catheter io p dimerbon opposie 1Ler of
Bl azansd forase,

a bluoc mreament aros for reesivlng dloed witbdrawn

ftom a pavien' truuih <ae of the Jymens of eld ¢

cathefer, qurifying the sithdtaws tlood, and e
lllmhg th pwrified blood ta the patieny thrawgh
the nther himen of 13K ¢atkers, and

& pule &F fL=aible Wwhes commeding |id ¢xtersidn ubes

1o il Db LrenUwcul uail,

39. The ryeee of lakm I8 whatreic raid connecting
1Z¢=1S LTS w conneoer Bisiennd 1o the prasime’
2ud of suid catherer, and a pair aF exiznsona Wlks G
temed tn gaid ¢onnAnr, Syid cunaecter formiog 2 asip
ol inturoal pessageways conpezsing each of Tl calwisr

-

£}

4

oy

1z
luwsea 10 oot of vkl CXIGUION TWICE, 24 9nid ¢ Genlinn
rubea berming s corved rasagevays.

40, The systews of cleim 39 whureor eachk ol sad
CILVOR Pawagewnys is U-chrped.

4. Tbr symrm of caim 33 wherein sid duzl-lamen
valkelo connprary 8 ¢plizdeial budy puctivo Lsving s
interpal longitudinat stpruny lorming s padr of loczaced
lvrzns havic g D-sbaped cross sections, the oiste] ad nl
s2id dody porting erminztrg io a swcotk camcal o
pered tip, mic of suid lume extendiuy ogiludoalls
th-<ogh sxid tip, and 1be plh=r luen Imicatng 21 3o
sperdng foetos it 1be wdd wall of 3xdd cathtir presd-
mally of "he distal exd of said tp.

47, A wwhad of prooariax # pelval 102 calrsuspo:
real alond trestmene comprisong che steps of

neriug w3 vein veleilal [rom ctha group comsise

ing of the Jugulas, svbelavity sud femara] vuns of
Lhe patent. the digal end pértisa of o dual--am=s
catherer lovicg conuesilog means attabed W the
=roximai end of =xd cachetes sand farming o pair of
wnemal passgeways which communlens at ane
ad thereof nith che cuni tTameas in z0id cathetsr,
1M passagewals cuorvmg back Iowzd Lz sl
end of 13d cathe==r o 1hat forces =xertad on raid
otaneiing meast ot Uie other w283 ofawid passugn-
wiay: will lrod 0 move said i=theter io 2 drsctom
apposice thot of snid exerted forces, aed

12PN ) COoMmActes i ealeaslim tbus Lo Lhe ykim

of Lhe posient.

43, Tt meskod Of cldm 42 Wharsls said céorecior
and extendon Tabea arz skacbed 10 che akin of Uie gar-
Lol by o bardoge, and the partoms of aigd exsmion
tabes oo 1 proxicnal sl of sald Ladds ke yusitkion
<a top of =3d bandage.

ds. The method ofclaie &3 which luclnces the glep o)
Jaslering 10 tke lop of sid lancage the pardocs af 1a3d
extersion \ubes o the provined sides of cid bends-

45, Tha metbed of claio &3 wherein sund excensio.
tahen have Tlow eoqitral eveins gand Tixsg Githags imlalkx
ot the orozumai tdes o faod bondb.

A6, The method of claim 42 whesem the hensls in smic.
exteneion tobea ace permacently sct 4 sad tudes,

7. The metbod of clxm 47 wherem 3aid extensioe.
tubes, including enid tende, wre foxiblo.

48. The method of clair 42 whereip the Eent expen-
£ico tubes med the codmee1of Ik nagksliobally the xuny

wlaoe.

49, The meod of clalm 42 whorein $ald cxrensice
tobes beve o pois of huer firtirgs Jasseced (o the prexima’
ends 1hereal, aod 8 cicsme oAp on £ach of wod Juer
{fittngx.

HL The methnd o clvim 42 whersin cavk comeectoe
inzludes 2 puir of feccul=: vo suid episile el cherewl.
anc said exwensipn ruhes yre fastened to asld forrulee.

21 Thc 1ctbod of ¢lain 42 whecen =xid exleasion
bebes brve flow comernl meens snsaled on the droximol
Xl OF BME bands o aadd Tubcs

32 The methed o claim 43 wharein 3ald Y-shopd
tonnector fosme 4 pade of lc1#raal pamageways comomy.
nwauting with the Guol lurens cf soid catheee ar asxd
tue eod of 1be cancectar and witd fais axtansion tubes
st apid oproile &rd of 1bs cotnecior.

3. The m=thng of clgm 42 wherelo che tends bn sadd
altenslim Lubes ane geaerlly U.shapec.

e b 9 = g



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT HO. @ 4,882,561 ¥age | cof 2
DATED : Jehuery 23, 1980
INVENTDR:Y) - Szkharyam 2. mMalworkar

15 c2Blied hal mats spears o the abeve—iderlilizd padent ard that savd L etlers Fatert
is herety conecled a5 shoum pelbw:

Cn Skeet 1, line 1, following “Sheet ! of”, "4" has Leen
replaced with ~-S=-~,

¢n Sheet 2, 1line 1, folliowing "Shect 2 of", "4 haz keen-
raplaced with =—3=-.

On theet 3, line I, £31lowing "sheet 3 of7, "4™ has heep
replaced witlhh ==3-=.
replaced with —=~3-~.

&dd DrawZng sheet 5 of 5, ccnadstdng of Flgs., 17 and 19, as =hown vn

$ On Shest 4, line i, following *Sneet ¢ of", "4" has been
%L’he actacked page.

Signed and Sealed this
Third Nay of Novemher, 1892

A
DOUGLES B, TOXMaR

Aediry Cicer Amimg Comminitover of Morerrs ang Troseaare:
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UNITED 3TATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENTRS. © 4,895,561
OATCE ¢ Janvary 23, 1930
INVENTGAS) @ Sgkharsm D. Mahorkar

Wis ceciilied that e o appenry it ihe abave: ndeificd petert ans that sac Letiars Paien: s hemaby
COMTEZIEZ 3% SNaWR DElow:

Column €, 1inc &, "a direckion nxgosite Lhat ¢ sheuld
rezd -- thne camc directizn aa --.

Colemn H, 1ine 31, "z directicia coposile tha> 45" should
raai -- Ehe same diresticon aa --,

Column 11, line 22, "m direcetiorn opposite that of ™ should
rezd -- the same directicn as --.

Signed and Sealed this
Fightk Day of June. 1993

Atiesr: M.a/ 75 Z}'»{'

VCISAEL K NIRK

.‘.r.‘t:'l'ng O_ﬂ‘lt#" Actar Compuaziaaer < faresiy ata Troderaris




UNITED STATES PATENT AND TRADEMARX QFFICE
CERTIFICATE OF CORRECTION

PATINT NO. 4,895,541
DATEC . January 23, 19590
INVEMTDR{S] : Sakharam D. Mahurkat

. 1135 certifiec that error appeass in the above-cdemtafied patent and that sad Ledters Pterd
¥5 vereqy cotrected as shown delow:

Colum 6, aine &, "a diraction cpzposite that of" ahould
read -~ the sagc dircction sz —.

Caluma 8, Zine 31, "z directien oppcaite chat of" soould
cead —-= the same directfon ag =-.

Columa 11, Eine 22, "3 direciiom cppesite chae of shauld
read — cthe s3oc direction as —.

colume 11, Line 5I, “a direcc-ionr oppeyilte chat oY shauld
read — che =urw direction as =~,

Colum= 12, line 26, "a directiom oppositc tbat of" should
read — zhe same dirccticn s =--.

This ceat?ffcate supersedes Cettificata aof Cecrrectioc issued Jzac B, 1993,

Signed and Sealed this
Twenty-seventh Day of December, 1994

i ﬂw Z&/Cﬁhw\

B2LUCE (KEMAN

Atteshing Officer Crenluipegr of Petenry ana Traozmarks
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