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SEP 2 6 2007

NANCY MAYER WHITTINGTON, ¢
U.S. DISTRICT COURT HERK
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF COLUMBIA

Civil Action No.
SANDHILL SCIENTIFIC, INC., a Colorado corporation,
9150 Commerce Center Circle Case: 1:07-cv-01722
Highlands Ranch, CO 80129 Assigned To : Sullivan, Emmet G.
Assign. Date : 9/26/2007
Plaintiff, Description: General Civil
V.

FORSCHUNGSGESELLSCHAFT FUR BIOMEDIZINISCHE TECHNIK E.V.HEMHOLTZ
INSTITUT, an entity formed under the laws of Fed. Republic of Germany,

JIRI SILNY, a German citizen, and

GUNTER RAU, a German citizen,

Defendants.

COMPLAINT FOR DECLARATORY RELIEF

Sandhill Scientific, Inc., by and through its attorneys Pendleton, Friedberg, Wilson and
Hennessey and Cochran, Freund and Young, hereby sets forth its Complaint for Declaratory
Relief seeking judgment that the claimed invention of U.S. Pat. No. 5,109,870 does not satisfy
the statutory standards for U.S. patents and therefore the patent is invalid and unenforceable.

NATURE OF THE ACTION

1. Plaintiff, Sandhill Scientific, Inc., “Sandhill”, manufactures and markets medical
devices and instruments used by medical services in the diagnosis and treatment of
gastroenterology disorders, including specialty probes and monitors.

2. Some of the specialty probes manufactured by Plaintiff incorporate design
technology using impedance measurement technology to measure and monitor the condition and

\nctional health of bodily tissue, hereafter “Impedance Technology” which Defendants claim to
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have invented in approximately 1988 and which is alleged to be protected by U.S. Patent No.
5,109,870 (‘870 Patent), attached as Exhibit A.

3. Plaintiff entered into an agreement with Defendants purporting to grant Plaintiff
exclusive rights to use and sell products incorporating the Impedance Technolo gy protected by
the ‘870 Patent.

4, Based upon information that was neither disclosed to, nor considered by, the U.S.
Patent Office, Plaintiff contends the ‘870 Patent is invalid and unenforceable and should be
cancelled.

PARTIES

5. Plaintiff, Sandhill Scientific Incorporated, (“Sandhill”) is a Colorado corporation
with its principal place of business at 9150 Commerce Center Circle, #500, Highlands Ranch,
Colorado, 80129.

6. Defendant Dr. Jiri Silny (“Silny”’) and Dr. Gunter Rau (“Rau’’) upon information
and belief are citizens of Germany and the claimed inventors (“Inventors”) of the biomedical
device and method of measuring and testing and otherwise making use of the Impedance
Technology described in U.S. Pat. No. 5,109,870 issued on May 5, 1992,

7. Defendant Forschungsgesellschaft fur Biomedizinische Technik e.V. (“FBT
Helmholtz”) upon information and belief was a German entity and assignee of the ‘870 Patent at
all relevant times during the filing and prosecution of the patent application related to the ‘870
Patent, and it or its successor in interest, if any, had or has all rights, as it alleges exist in the ‘870

Patent.
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JURISDICTION AND VENUE

8. This case arises under the United States Patent Statutes, 35 U.S.C. § 101 et seq.
and the Federal Declaratory Judgment Act, 28 U.S.C. § 2201 (a).

9. This Court has subject matter jurisdiction over this matter by way of 28 U.S.C. §
1331 (Federal Question), § 1332 (a) (2) (diversity, alienage, as Defendants are foreign citizens,
and the amount in controversy exceeds $75,000) and 28 U.S.C. § 2201 (Declaratory Judgment
Act).

10.  Venue and personal jurisdiction are proper in this District pursuant to 35 U.S.C. §
293 in as much as Defendants, as foreign citizens, have not filed a designation of a U.S. agent for
service of process pursuant to 35 U.S.C. § 293. In addition, venue and jurisdiction is proper by
28 U.S.C. § 1391(d) because the Defendants are aliens and pursuant to 28 U.S.C. § 1400
(Patents).

ACTUAL ALLEGATIONS

11. Plaintiff’s allegations as to itself and its own actions are based upon personal
knowledge. Based upon investigation, Plaintiff believes that substantial evidentiary support
exists for the allegations herein or that such allegations are likely to have evidentiary support
after a reasonable opportunity for further investigation and discovery.

12, In 1988 Defendants, Silny and Rau, claimed to have developed an apparatus and a
method of measuring the condition and functional health of bodily tissue walls of tubular organs,
such as the esophagus and urethra, including motility and peristalsis monitoring based on the

Impedance Technology.
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13. Defendants filed patent applications, including the application in the U.S. Patent
and Trademark Office that eventually led to issuance, in 1992 of the ‘870 Patent, wherein they
were the named inventors and owners of the ‘870 Patent based on the Impedance Technology,
which includes measurement of impedance values, as described in the ‘870 Patent, which was
claimed to be novel or otherwise unknown and a non-obvious apparatus and method of
monitoring motility and peristaltic functions of tubular organs.

14. Upon issuance of the ‘870 Patent, the Defendants claim all rights in the U.S. to
manufacture, use, offer for sale, sell, or import the Impedance Technology, and, based on the
‘870 Patent, they claim the right to exclude all others from any use or exploitation of the patented
Impedance Technology.

LICENSE OF U.S. PATENT NO. 5,109,870

15. On November 20, 1996, Defendants and Plaintiff entered into an agreement,
“License Agreement”, wherein Defendants purported to grant to the Plaintiff the exclusive right
to manufacture, sell, lease, and use the patented Impedance Technology and to have the full
benefit of, inter alia, the ‘870 Patent and its right to exclude all others from such activites.

16.  As part of the License Agreement, Defendants represented that they were the
inventors of the Impedance Technology and warranted that they had the full right and power to
grant to Plaintiff the exclusive right to make, use, lease, and sell biomedical devices which
incorporated the Impedance Technology.

17.  Based upon the Defendants’ representations and warranty, the Plaintiff was
induced to enter into the License Agreement and, in addition to royalty payments, expended

great effort and incurred large expenses, including developing the Impedance Technology into a
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viable commercial product, obfaining regulatory approvals, creating and getting new insurance
reimbursement codes approved for the technology, getting attention and acceptance of the
technology by academics and leaders in gastroenterology medical fields and specialties, and
market development.

18. Upon information and belief, the true facts were not as represented and warranted
by the Defendants. The use of voltage, current, and impedance measurement technology using
the methods of the Impedance Technology claimed in the ‘870 Patent was publicly known and
pre-dated the claimed invention by Dr. Silny and Dr. Rau.

19.  Beginning in 2003 and extending into 2006 Sandhill became aware of published
research and articles (“Prior Art”) that substantially pre-dated the filing of the ‘870 Patent
application and subsequent patent prosecution. The Prior Art references, known as of this date,
and dates of publication include the following:

A. “Relation Between Volume Swallowed and Velocity of the Bolus Ejected
from the Pharynx into the Esophagus,” M.A. Fisher, et al., Gastroenterology 74:1236 (1978);

B. “Tracking of Fluid in Urethra by Simultaneous Electric Impedance
Measurement at the Three Sites,” S. Plevnik, et al., Urology International, 38:29 (1983);,

C. “Scanning esophageal impedance probe for measurement of luminal cross
section,” Mary, et al. American Journal of Physiology. (1979)., 236: E545-549; and

D. “Electrical Measurement of Uretheral Flow,” Harris, et al. Urodynamics
(Boyanky, Gottschalk, Tanagho, and Zimskind Editors) Academic Press. 1971.

20. In addition to the existence of the Prior Art references, Defendants Silny and Rau

in their published papers cited and made specific reference to each of these articles and
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acknowledged that they pre-dated their work and were prior applications of the use of current
and impedance measurement technology as claimed in the ‘870 Patent. Defendants knew or
should have known they were not the first and true inventors.

21.  Because of the Prior Art and the published use of impedance measurement, as
described in the Impedance Technology, Defendants were not the first and true inventors,
contrary to their declarations in the ‘870 Patent application. As they were not the true or first
inventors, the ‘870 Patent is invalid under 35 U.S.C. § 102.

22. The Prior Art, as it was known and published more than one year before the
Defendants’ application, anticipates and makes the Claimed Invention obvious. Therefore the
‘870 Patent is invalid under 35 U.S.C. §§ 102 and 103.

23.  Although the Prior Art existed and Defendants knew of the Prior Art and thus
knew or should have known that they were not the first and true inventors, said knowledge was
not disclosed to either the Plaintiff or the U.S. Patent and Trademark Office.

24.  The Defendants’ withholding of the critical knowledge of the Prior Art and
invention misled the U.S. Patent and Trademark Office resulting in the improperly granted
patent.

25.  Had the Defendants disclosed the Prior Art and that what they claimed as their
invention, the Impedance Technology, had been previously published by others and the true facts
that they had no valid exclusive rights to the Impedance Technology claimed in the ‘870 patent
or the right to grant exclusive rights to Plaintiff, Plaintiff would not have entered into the License

Agreement,
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26.  Plaintiff seeks judicial review of the ‘870 Patent, the Defendants’ patent
application, and the Prior Art as well as any other non-disclosed prior art and a judgment by this
Court that the subject ‘870 Patent is invalid and unenforceable as it did not meet the statutory
standard of novelty and non-obvious under the U.S. Patent statutes, 35 U.S.C. §§ 102 and 103,
and Defendants, not being the first and true inventors, had no right to claim the invention as their
own.

27.  In as much as the ‘870 Patent was granted based upon incorrect information and
incomplete record as to the relevant prior art and the erroneous claim of inventorship by
Defendants, the U.S. Patent and Trademark Office’s grant of the ‘870 Patent was improper and

the patent should be cancelled.

JUSTICIABLE CONTROVERSY

28.  There exists between the Plaintiff and the Defendants a justiciable controversy as
to the validity and enforceability of the ‘870 Patent.

29.  The Plaintiff has notified the Defendants that the ‘870 Patent is invalid, to which
the Defendant has disagreed.

30.  The Plaintiff has withheld payment of royalties pending a resolution of the
dispute.

31.  The Defendant has demanded that Plaintiff pay the withheld royalties and

continue to pay royalties until the patent expires.
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32.  The Plaintiff has demanded full payment of royalties for the full term of the
licensed patents with a threat to initiate arbitration to force such payments even though their
claim is based on invalid patent rights.

33.  The parties have not agreed to arbitrate patent nullity or validity, so this action in
this forum is the only means available to Plaintiff in which to assert and adjudicate the invalidity
and unenforceability of the ‘870 Patent and to obtain the requested declaratory relief.

34.  This forum, and only this forum, has subject matter jurisdiction to adjudicate the
validity of U.S. Patent No. 5,109,870.

35. A decree by this Court with respect to the issues of the validity and enforceability
of the ‘870 Patent is necessary to resolve the dispute between the parties.

WHEREFORE, Plaintiff prays for:

(a) A declaratory judgment be entered herein declaring U.S. Patent No.5,109,870, and all
claims therein, invalid and void in law and not infringed by Plaintiff’s products or
any variation thereof which may incorporate impedance measurement technology.

(b) The Defendants, their agents, employees and attorneys be enjoined from asserting the
validity and enforceability of the ‘870 Patent as against the Plaintiff, its agents,
resellers, distributors, customers, users of Plaintiff’s products, employees, successors
and assigns.

(c) Entry of judgment for the costs and reasonable attorneys’ fees incurred by Plaintiff
herein.

(d) Such other and further relief as the Court may deem just and appropriate.



Pt

DATED: September 25, 2007.

Plaintiff’s address:

Sandhill Scientific, Inc.
9150 Commerce Center Circle
Highlands Ranch, CO 80129

Respectfully submitted,

Vi
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C J. Mark Smith, Bar No. CO0046 ——

Pendleton, Friedberg, Wilson & Hennessey, P.C.
1875 Lawrence Street, Tenth Floor
Denver, Colorado 80202
Telephone: 303-839-1204
Facsimile: 303-831-0786

Email: msmith@penberg.com
and

Cochran, Freund and Young, LLC
4450 Arapahoe Avenue, Suite 100
Boulder, Colorado 80303
Telephone: 303-448-8889
Facsimile: 970-492-1101

ATTORNEYS FOR PLAINTIFF SANDHILL
SCIENTIFIC, INC.
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(57} ABSTRACT

A catheter for measuring motility and peristalsis in
tubular organs that transport their contents by simulta-
neous, multiple impedance measurements includes an
insulating plastic tube, conductive annular electrodes
and interior channels for electrode leads. The elec-
trodes also serve for biosignal detection and electrical
stimulation of the organ being measured. The interior
channels may be used to stiffen the catheter during use,
remove sample materials from the organ for analysis
and/or introduce substances to the organ such as a
contrast medium.
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APPARATUS FOR AND METHOD OF MOTILITY
AND PERISTALSIS MONITORING

This application is a continuation of Ser. No.
07/427,575, filed Oct. 23, 1989, now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to medical techniques and
equipment for determining motility and peristalsis in
tubular organs that transport their contents. In particu.
lar, this invention relates to catheters for obtaining sig-
nals from such organs.

2. Description of the Prior Art

The primary functions of many organs includes the
transport of their contents through the organ. Determi-
nation of the characteristics of that transport, i.e. motil-
ity and/or peristalsis, has important diagnostic value.
The two primary conventional approaches for determi-
nation of motility and peristalsis of tubular organs are
manometry and imagery.

Conventional manometry approaches measure pres-
sure changes to characterize the contraction sequences
in a2 narrow section of an organ to be examined. The
pressure measurements be made by semiconductor pres-
sure transducers or perfusion techniques in which pres-
sure changes are measured in a catheter through which
a constant stream of fluid flows. Organ contractions
result in reduction and/or obstruction of the flow
which causes measurable pressure changes.

Conventional perfusion devices require catheter
tubes at least about 1 mm. diameter for each channel.
Multichanne! with up to eight measuring channels re-
sult in undesirably large diameter catheters. Further,
the fluid introduced by the perfusion catheter into the
organ may impair the organ function, particularly with
long term monitoring or measurement.

Conventional imagery approaches are prmcxpally
suitable for showing motility, for example in the esopha-
gus. When such approaches are use in the intestinal

area, the lack of convenient techniques for three dimen-

sional discrimination between images results in undesir-
able image overlap In addition, such techniques are
relatively expensive for both acquxsmon of equipment
and operation.

SUMMARY OF THE INVENTION

The preceding and other shortcomings of the prior
art are addressed and overcome by the present inven-
_tion that provides, in a first aspect, a catheter for moni-
toring motility and/or peristalsis. in tubular organs
which transport their contents, including an insulating

tube sized to fit within a tubular organ, means for mak-’

ing multiple impedance measurements along the tube,
and means responsive to characteristic points in the
impedance measurements for indicating motility and/or
peristalsis of the organ.

In another aspect the invention provides a method of
monitoring motility and/or peristalsis in tubular organs
which transport their contents, by inserting an-insulat-
ing tube within a tubular organ, making multiple impe-
dance measurements along the tube;, and indicating
motility and/or peristelsis of the organ in response to
characteristic points in the impedance measurements.

" The foregoing and additional features and advantages
of this invention will become further apparent from the
detailed description and accompanying drawing figures
that follow. In the figures and written description, nu-
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merals indicate the various features of the invention,
like numerals referring to like features throughout both
the drawings and the written description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a measuring -
section of a tubular catheter according to the present
invention.

FIG. 2 shows an enlarged longitudinal cross sectional
view through the measuring area of a tubular catheter
according to the present invention as shown in FIG. 1.

FIG. 3 illustrates the use of a tubular catheter to
determine activity in an esophagus according to the
present invention.

FIG. 4 shows a partially sectioned view of a pre-
ferred embodiment of a catheter according to the pres-
ent invention for use as shown in FIG. 3.

FIG. § illustrates in block diagram form the circuit
configuration of a catheter system according to the
present invention.

FIGS. 6a-6¢c show a series of alternate circuit config-
urations for connecting individual measuring channels
of a catheter according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S)

FIG. 1is a perspective view of a measuring section of
catheter 1 according to the present invention. Catheter
i is used for monitoring tubular organs and particularly
for obtaining electrical signals for evaluating motility
and/or peristalsis in terms of space and time, namely
from stationary, propulsive or repulsive waves and
from contraction, spreading etc. in tubular organs that
transport their contents. These electrical signals may be
used as the basis for determining the characteristics,
such as passage time and/or speed, and contraction
frequency of the whole or specific sections of an organ.
Catheter 1 may also be used for determining the dy-
namic resilience of tubular conveying organs.

In operation, catheter 1 is introduced into an organ,
not shown, and fixed therein with regard to longitudinal
displacement in a particular position. The measurement
signals are obtained by simultaneous or nearly simulta-
neous measurements of a plurality of measuring chan-
nels.

As shown in FIG. 1, catheter 1 is constructed essen-
tially from insulating tube 2 which may conveniently be
constructed from a plastic, such as polyurethane, poly-
amide, polyethylene, polytetrafiouroethylene, polyvi-
nylchloride or various silicon rubber compounds. Insu-
lating tube 2 is sized for insertion into the organ and
may be flexible along its entire Iength or rigid along a
portion of its length for convenience of use and opera-
tion.

Insulating tube 2 includes a series of internal axial
longitudinal channels 6 as well as a series of annular
electrodes 4 positioned around the outside of the tube.
The longitudinal separation between annular electrodes
4 along insulating tube 2 depends upon the application
for catheter 1, but may in a general case, be considered

" to be of approximately equal distances. Similarly, the

65

‘longitudinal widths of annular electrodes 4 depends

upon the diameter of insulating tube 2 and the applica-
tion for catheter a, but may in a general case be consid-
ered to be of approximately equal widths.

The construction of annular electrodes 4 may be
described in greater detail with reference to FIG. 2.
Annular electrodes 4 are produced from flat strip mate-




-

Case 1:07-cv-01722-EGS Document 1 Filed 09/26/07 Page 16 of 19

/

5,109,870

3

rial adhesively bonded to the outside of insulating tube
2. The edges of annular electrodes 4 are rounded to
prevent injury to the organs and reduce resistance to
insertion and removal forces. Annular electrodes 4 may
conveniently be constructed from metal, electrode ma-
terials of a second type, or from conductive plastics.

Annular electrodes 4 should have low resistance and
polarization voltage on their outer surface as well as
provide long term stability. To enhance these character-
istics, annular electrodes 4 are provided with surface
coating 9 which may conveniently be a layer of silver-
silver chloride.

Each annular electrode 4 is connected to the measur-
" ing instrumentation, discussed herein below With re-
spect to the remaining figures, by electrode lead 7. Elec-
trode lead 7 extends within a selected internal axial
longitudinal channel 6, such as electrode lead channel
14, and is connected to its associated annular electrode
4 at inner contact point 8, as shown-in FIG. 2.

Each annular electrode 4 forms one electrode of a
measuring channel. The measuring channel is com-
pleted, as discussed below, by use of an adjacent annular
electrode 4, or by means of a central body electrode
which may be of any conventional type.

Catheter 1 may be provided with lumen 5, formed
from an internal axial longitudinal channel 6 and an
opening in the outside wall through which substances
may be removed from the organ for analysis. Sub-
stances, particularly fluids, can also be introduced into
the organ through lumen 5 such as contrast media or for
functional stimulation of the organ. Additionally, func-
tional stimulation can be accomplished electrically by
applying the appropriate signals to annular electrodes 4.
Similarly, annular electrodes 4 can be used to detect and
measure electrical biosignals present in the organ.

FIG. 3 illustrates the use of catheter 1 to determine
activity in an esophagus or other tubular organ. FIG. 4
shows a partially sectioned view of catheter 1 as shown
in FIG. 3. Four specific annular electrodes 4 are desig-
nated as Ej, E3, E3 and Ey, respectively.

" As shown in FIG. 64, each measuring channel may be
configured between two side by side annular electrodes
4 so that E; and E; form first measuring channel K, E3
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and E3 form second measuring channel K3 and Ezand -

E4 form third measuring channel K3 to permit sequen-
tial longitudinal measurements.

As shown in FIG. 6b, each measuring channel may be
configured between two side by side annular electrodes
4 so that E; and E; form first measuring channel K,
while E3 and E4 form second measuring channel K3 to
permit sample-wise longitudinal measurements.

As shown in FIG. 6c, each measuring channel may be
configured between two annular electrodes 4 that are
not side by side so that E; and E3 form first measuring
channel K; while second measuring channel K3 is
formed from E; and another annular electrode 4 desig-
nated Es to permit sample-wise overlapping longitudi-
nal measurements.

Alternatively, as noted above, each channel could be
configured from an individual annular electrode 4, such
as Ej, and a central body electrode, not shown.

Returning now to FIG. 3, MG denotes a reference
channel while Rj, R, R3 and Ry represent the impe-
dance measurements made between designated annular
electrodes 4 in the Sequential fashion shown in FIG. 6a.
The relative amplitudes of the voltage changes, AV, is
approximately equal to the impedance changes, AR, and
are plotted on a graph in FIG. 3 as functions of time t.
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The graphs shown in this figure represent a propulsive
contraction wave, characteristics points of which are
indicated on the graphs as points A, B and C. The pas-
sage time and/or speed in the organ being examined can
be determined from the transit times between two chan-
nels.

As shown in FIG. 4, insulating tube 2 has a well-
rounded closure at front end 3 thereof and is provided
with connector 10 which includes electrical connec-
tions for electrode leads 7 which extend through cathe-
ter 1. The diameter d of front end 3 may conveniently
be as small a few mm. Catheter 1 may normally be
flexible throughout its length, measuring portion In
may conveniently be made with varying flexibility, or
even rigid, depending upon the application. The length
of measuring portion I»s an portion I, may typically be
as long as several meters. Fluid may be inserted under
pressure to an internal axial longitudinal channel 6 to
provide stiffening of catheter 1 during measurement.

Catheter 1 is provided with a plurality of annular
electrodes 4, some of which are identified in FIG. 4 as
Ej, Ea E3 and E4. All such annular electrodes 4 are
connected Via electrode leads 7 to connector 10.

As shown in FIG. 1, electrode leads 7 may then be
connected to an impedarice measuring system including
multichanne)] impedance transformer 12 which serves to
convert the impedances to be measured into a more
conveniently recorded and displayed signal form, con-
veniently a voltage or current signal. Signal outputs 13
of multichannel impedance transformer 12 are applied
to multichannel plotting or recording device 18. Signal
outputs 13 may also be processed by signal processor 17
which may conveniently include further signa!l process-
ing and display systems.

In addition to the above mentioned impedance mea-
surements, catheter 1 may be provided with one or
more temperature measuring probes, not shown, along
its longitudinal axis for temperature measurements
Catheter 1 may also be used for receiving EMG signals
which precede the mechanical contraction of an organ
as well as simultaneous electrical function stimulation
or excitation of the organ being examined.

As shown in FIG. 5, biosignal amplifiers and/or
transducers 15 can be connected to one or more elec-
trode leads 7 for the simultaneous reception of electrical
biosignals such.as EMG and ECG signals. Similarly,
current sources 16 can be connected to electrode Jeads
7 for electrical stimulation or activation of the organ
being ‘measured. In addition, pressure balloons, not
shown, could be integrated within catheter a for organ
stimulation.

Catheter 1 can be used to measure motility and peri-
staltic processes in both healthy and unhealthy organs,
¢.g. in the esophagus, intestines or urethra. The move-
ment of the contents of these organs is as a rule oriented
in one direction, although numerous mixed direction
processes do occur, for example, in the intestines. In the
intestines, the contents are moved to and fro. To accom-
plish this motion, the organ contractions need to be
strictly synchronized. The weakening or failure of the
spontaneous activity of even a small section can lead to
disorders of the entire organ. In accordance with the
present invention, individual sections of an organ can be
readily diagnosed.

Catheter 1 may be used in technical as well as medical
applications. For example, the dynamic resilience of
tube walls may be measured by applying a pressure
wave 1o stress the wall and measuring the impedance
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changes with catheter 1. This would be particularly

useful for determination of age induced changes in the

tube wall.

While this invention has been.described with refer-
ence to its presently preferred embodiment, its scope is
not limited thereto. Rather, such scope is only limited
insofar as defined by the following set of claims and
includes all equivalents thereof. :

We claim as our invention:

1. Apparatus for monitoring motility and/or peristal-
sis in a tubular organ which transports its contents,
comprising:

a catheter sized to fit within the tubular organ,

" a plurality of electrodes positioned along the outside
of the catheter in electrical contact with the organ
at longitudinally displaced points there along,

first channel means for measuring the impedance of
the organ between a pair of said electrodes;

a plurality of additional channel means for making
multiple, substantially simultaneous impedance
measurements between electrode pairs represent-
ing the impedance of the organ at longitudinally
displaced positions along the organ; and

means for indicating the longitudinal displacement
along the organ of impedance measurements made
by the plurality of channel means which are char-
acteristic of peristaltic content transport.

2. The apparatus claimed in claim 1 wherein the cath-

eter is flexible and further comprises:

means for adjusting the flexibility of the portion of
the catheter along which longitudinally displaced
measurements characteristic of peristaltic content
transport are made to provide stiffening of the
catheter during ineasurement of the impedance of
the organ.

3. The method of monitoring motility and/or peristal-

sis in a tubular organ, comprising the steps of:

making multiple, substantially simultaneous, longitu-
dinally displaced measurements of the impedance
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6
of a peristaltic tubular organ along a catheter posi-
tioned within the organ; and

indicating the longitudinal displacement along the

organ of such impedance measurements which are
characteristic of peristaltic content transport'in the
organ.

4. The method of claim 3 further comprising the step
of: -

adjusting the flexibility of the portion of the catheter

between the longitudinally displaced points to pro-
vide stiffening of the catheter during measurement.

5. An improved organ monitoring process of the type
in which multiple channel impedance measurements are
made with a multiple electrode catheter in the organ,
wherein he improvement comprises the step of:

making multiple, substantially simultaneous impe-

dance measurements representing organ impe-
dance at longitudinally displaced positions there
along; and

indicating the relative longitudinal displacement of

such measurements which are characteristic of
peristaltic content transport therein.

6. The method of claim 5 further comprising the
following preliminary steps:

inserting the catheter in the organ, and then:

reducing the flexibility of the portion of the catheter

between the longitudinally displaced positions at
which such measurements are made.

7. An improved organ monitoring system of the type
in which a multiple electrode catheter in the organ is
used to make multiple channel impedance measure-
ments at longitudinally displaced positions there along,
wherein the improvement comprises:

means for indicating the relative longitudinal dis-

placement along the organ of substantially simulta-
neous measurements which are characteristic of
peristaltic content transport in he organ.

8. The system of claim 7 further comprising:

means for substantially reducing the flexibility of the

portion of the catheter along which such measure-

ments are made.
* & * @ *
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
PATENTNO. : 5,109,870 fage 1 of 2
DATED : May 05, 1992
INVENTOR(S) : Jiri Silny; Glinter Rau

Itis certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown helow:

COL. 1 LINE 8 Below --BACKGROUND OF THE INVENTION--
insert "1. Field of the Invention";

COL. 1 LINE 25 After --measurements-- insert "may";

COL. 1 LINE 33 After --Multichannel-- insert
"catheters";

COL. 2 LINE 21 After --FIGS.-- replace --6a-6c-- with

ll‘ll;

CoL. 2 LINE 29 Before --is-- replace --i-- with "i%;

COL. 2 LINE 64 After --catheters-- replace --a-- with
l'lll;

CoL. 3 LINE 14 After --below-- replace --With-- with
"with";

COL. 3 LINE 65 After --the-- replace --Sequential--
with "sequential';

COoL. 4 LINE 16 After --IM-- replace --an-- with "and";

COL. 4 LINE 23 After --connected-- replace --Via~-- with
"via'l ;

COL. 4 LINE 24 After --FIG.-- replace --1-- with "sv;

COL. 4 LINE 50 After --catheters-- replace --a-- with

lllll ;
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COL. 6 LINE 15 CLAIM 5 After --wherein-- replace --he--
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--step-- with "steps";
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llthell.

Signed and Sealed this
Nineteenth Day of October, 1993

Anest: @w W

BRUCE LEHMAN

Attesting Officer Commissioner of Patents and Trademarks




