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Referencia : Expediente No. 01.005.896

Solicitante : BAXTER INTERNATIONAL INC.

Asunto : Solicitud de patente para: “sirono Y ,

APARATOS PARA MONITOREAR Y CONTROLAR
TERAPIA DE DIALISIS PERITONEAL”
Fecha de la solicitud : 9 de febrero de 2001.

TRAMITE: 002 - EVENTO: 001 - ACTUACION: 444

1. Yo, Emilio FERRERO, obrando como apoderado del

solicitante en el asunto antes identificado, me refiero al oficio

nimero 1073, notificado por fijacién en lista del 19 de abril de
~ 2001, .

2. Mediante el oficio nimerc 1073 se pusc en conocimiento
del solicitante el informe que contiene las observaciones hechas
por su Despacho: sobre la presente solicitud de patente. Atiendo a
las observaciones de la manera piguiente:

2.1. Cesién de invemtores. Presento junto con este
escrito el documento en dque consta la cepién del derecho
a la patente otorgado por los inventores al solicitante,
de acuerdc con lo requerido por ese Despacho.

2.2, Copis Certificada. Presento con este escrito copia
certificada de la sgolicitud de patente estadounidense .
nimerc 09/501,778 del 10 de febrero de 2000, en la cual

se basa la reivindicacién de la prioridad.

NiT 860.041.367-3
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3. Puesto gque B8Be han atendido a <cabalidad 1las
observaciones hechas por su Despacho sobre la presente solicitud
de patente, atentamente solicito que se continle su tramitacién.

"'é__g__\,

EMILIO FERRERO
T.P.A. No. 31.929

Bogotd, =1 JUN. 2001

Sefilora Jefe,

COLO 05873-801-029-5

Q¥ MRE-286



SPRENGEIELD, ILINOIS
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(Convention de La Haye du 5 Octobre 1961)

Country: United States of America
This public document
has been signed by KIMBERLY R. BARDWELL
acting in the capacity of NOTARY PUBLIC, LAKE COUNTY
bears the seal/stamp of STATE OF ILLINOIS
Certified
Springfield, Illinois
MARCH 16, 2001
by the Secretary of State, State of Illinois
No. 47495

Seal/Stamp: 10. Signature:

JESSE WHITE
SECRETARY OF STATE
STATE OF ILLINOIS




AFFIDAVIT OF CHARLES R. MATTENSON

1, Charles R. Mattenson, having been duly swoen, depose and state as follows:
] l.  Iam an sttorney licensed to practite law in the State of lllinois, and before the United
- States Patent and Trademark Office under Registration No. 30,660,

i 2. I am employed as an attorney by Baxter International, Inc. ("Baxter™).

3. One of my responsibilities at Baxter is the responsibility for the United States patent
application identified below and all applications foreign to the United States based on the United States
application identified below:

Inventors: Robert Warren Childers Vital Eerlingen
Patrick Balteau Duane Belongie

U.S. Serial No.: 09/501,778

U.S. Filing Date: February 10, 2000

Title: METHOD AND APPARATUS FOR MONITORING
AND CONTROLLING PERITONEAL DIALYSIS
THERAPY

Our Reference: DI-5429

4. 1 have personally reviewed the original Assignment assigning to Baxter International
Inc. the above identified United States application and all applications foreign to the United States based
on the above-identified United States application,

5. The photocopy attached hereto is a true and accurate reproduction of the original
Assignment assigning to Baxter International Inc. the above identified United States application and all
applications foreign to the United states based on the United States application identified above.

FURTHER AFFIANT SAYETH NOT.

pes:_{Uuehs 5 20,

BAXTER INTERNATIONAL INC.
One Baxter Parkway

Law Department, 3-3E

Deerfield, lilinois 60015, USA

On this 5th day of March 2001, before me, a Notary Public, appeared Charles R, Mattenson, to
me personally known to be the person signing this affidavit, who, being duly sworn, deposes and states
that he is the person whose signatures appears above and he attests to the fact that the statements made
above are true and complete to the best of his/her knowledge and belief.

OFFICIAL SEAL - |
KIMBER
MBERLY ABARDWELLY oy ambongo £ L Amacluncl

MY COMMISSION EXPIRED:07/1102

~h
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T B ' f" \ UNITED STATES DEPARTMENT OF COMMERCE
. . p .* | Patent and Trademark Offics
: ~’ | G e
MAY 10, 2000 '

BAXTER INTERNATIONAL INC. PTJ:EQENED . |”nlnnlnlunll

ONE BAiTgﬁ g:g:sggqﬂ 000 *101292840A*
DEERFIELD, IL 60015 MAY 23 2

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S8. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA

- PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY,
SUITE 320, WASHINGTON, D.C. 20231.

RECORDATION DATE: 02/10/2000 REEL/FRAME: 010608/0894
NUMBER OF PAGES: 3

BRIEF: ASSIGNMENT OF ASSIGNOR''S INTEREST (SEE DOCUMENT FOR DETAILS) .

ASSIGNOR: )
CHILDERS, ROBERT WARREN DOC DATE: 11/10/1999

ASSIGNOR:
EERLINGEN, VITAL DOC DATE: 11/10/19%9

ASSIGNOR:
BALTEAU, PATRICK DOC DATE: 11/10/1999

ASSIGNOR: _
BELONGIE, DUANE DOC DATE: 11/10/1999

ASSIGNEE:
BAXTER INTERNATIONAL INC.
ONE BAXTER PARKWAY
DEERFIELD, ILLINOIS 60015

SERIAL NUMBER: 09501778 FILING DATE: 02/10/2000
PATENT NUMBER: ISSUE DATE:



010608/0894 PAGE 2

MARGARET LASALLE, PARALEGAL
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS
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——OJIOIGD. 03-17-2000
FORM FTO-1003 ET U.S. DEPARTMENT OF COMMERCE

| 7o the Honorable Commissioner. 101202840 .  ached orighnal documents or copy thereot.

1, Name of conveying party(es): 2. Namé and address of racelving party(ies):

Patrick Baltaau Internal Address:; (1o
DOuane Belongle ) .‘c?' %%
Additional name(s) of conveying party(ies) attached? §§‘.§'
O Yes B No —
==
3. Nature of conveyance: Strest Address;
B Assignment O Merger
D Security Agreement O Change of Name
O  Other. City: Dearflaid State: L _ZIp:80015

Execution Date____November 10, 1960 : Additional Name(s) & Addreas{es) atiached O Yaa B No

Robert Warren Chiiders Nam;_ﬂammm.___fa
Vital Eerlingen Y

4. Application number{s) or patent number(a):
if thia document Is being filed together with a new application, the execution date of the application ls: 11/10/80

A Patent Application No.(s) B: Patent No.(s)
1%

Atty. Dockst No. DI-5428 OOf/SO\

Additional numbers etiached? O Yes H No

5. Name and address of parly to whom 8. Total number of applications and patents Invoived
comespondance conceming document should be
maled: . R
Charles R. Mattenson 7. Total Fee (37 CFR3A41 .............. $4000
m Enciosad
Baxter Intemational Inc. # Authorized to be charged to deposit account any
Renal Division Additional feee
One Baxter Parkway
Deertfleid, IL. 80015 8. Deposit Account Number:
02-1444 .
{Ach duplicats copy of this page I paying by deposit eccount)
N0NM IR DO NOT USE THIS SPACE
( 0w

0. Shlnmontnndskn'fmra: ’
To the best of my knowiedge and belief, the forego
true copy of the originel document.

olyect and eny attached copy Is &

: February 10,2000
Name of Parson Signing j Date

Total number of pagss comprisingcoversheat,____ 3

Mall documents to be recorded and required covar shast information to:
Commissioner of Patents and Trademarks
Box Assignments
Washington, D.C. 20231
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TRADUCCION OFICIAL N° 300301 al espafiol de un documento escrito
en inglés, preparada por Jiime "Aémando Garavito Burgos,
Traductor Oficial debidamente reconocido por el Ministerio de
Relaciones Exteriores y aprobado por el Ministerio de Justicia
de la Repilblica de Colombia mediante Resolucién N° 034 de enero
11 de 1983

ESTADO DE ILLINOIS
(Aparece escudo en la mitad del tfitulo)
SECRETARfA DE ESTADO
SPRINGFIELD, ILLINOIS
APOSTILLA
(Aparece leyenda en Francés)

1. Pais: Estados Unidos de América
Este documento piblico

2. ha sido firmado por KIMBERLY R. BARDWELL

3. quien actfia en calidad de NOTARIO PUBLICO, CONDADO DE LAKE

4 lleva el sello del ESTADO DE ILLINOIS

Certificado
5. Springfield, Illinois
6. MARZO 16, 2001
7. por Secretaria de Estado, Estado de Illinois
8. N° 47495
9. Sello: (Aparece sello en relieve)
10. Firma: (firmado) JESSE WHITE

SECRETARIA DE ESTADO

ESTADO DE ILLINOIS
I-168

DECLARACION JURAMENTADA DE CHARLES R. MATTENSON
Yo, Charles R. Mattenson, debidamente juramentado, declaro y
manifiesto lo siguiente:
1. Soy abogado autorizado para ejercer en el Estado de
Illinois y ante la Oficina de Patentes y Marcas de los Estados

Unidos bajo el Registro N° 30.660.



2. Me encuentro empleédo como apoderado de Baxter
International, Inc. (“Baxter”)t ’

3. Una de mis responsabilidades en Baxter tiene que ver con
la solicitud de patente en los Estados Unidos identificada
abajo y todas las solicitudes en otros paises basadas en la

solicitud de Estados Unidos arriba identificada:

Inventores: Robert Warren Childers Vital Eerlingen
Patrick Balteau Duane Belongie

N¢ de Serie en los EE.UU.: 09/501.778

Fecha de presentaciftn en los EE.UU.: Febrero 10, 2000

Titulo: METODO Y APARATO PARA MONITOREAR Y CONTROLAR
TERAPIA DE DIALISIS PERITONEAL

Nuestra referencia: DI-5429

4. He revisado personalmente el Traspaso original mediante el

cual se cede a Baxter International Inc. la solicitud en

Estados Unidos arriba identificada y todas las solicitudes en

otros pafses basadas en la solicitud de Estados Unidos arriba

identificada.

5. La fotocopia anexa es una reproduccién fiel y exacta del

Traspaso original mediante el cual Be cede a Baxter

International Inc. la solicitud en Estados Unidos arriba

identificada y todas las solicitudes en otros paises basadas en

la solicitud de Estados Unidos arriba identificada.

EL DECLARANTE NO AFIRMA NADA MAS,

Fecha: Marzo 03, 2001 (firma ilegible)
Charles R. Mattenson

BAXTER INTERNATIONAL INC.

One Baxter Parkway

Law Department, 3-3E (Departamento Legal, 3-3E)
Deerfield, Illinois 60015, USA
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Hoy 5 de marzo del 2001, ante mf, Notario Pdblico, comparecié

Charles R. Matteson, a quien conozco personalmente como la

persona que firma esta declaracién juramentada, quien después

de prestar el debido juramento declara y manifiesta que es la
persona cuya firma aparece arriba y da fe del hecho de que las
declaraciones hechas arriba son verdaderas y completas segiin su
leal saber y entender.

Sello: (Aparece sello en tinta que dice: “SELLO OFICIAL;
KIMBERLY R. BARDWELL, NOTARIO PUBLICO, ESTADO DE ILLINOIS; MI
COMISION VENCE EL 07/11/02*)

(firmado) Kimberly R. Bardwell, Notario Pidblico

@/kxb/5456afdt

PEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS

Oficina de Patentes y Marcas

SUBSECRETARIO Y COMISIONADO DE PATENTES Y MARCAS
Washington, D.C. 20231

(Aparece c6digo de barras)

*101292840A%

(Aparece escudo del Departamento de Comercio de los Estados
Unidos de América)

MAYC 10, 2000

PTAS (SIC)
BAXTER INTERNATIONAL INC.
CHARLES R. MATTENSON
RENAL DIVISION (DIVISION RENAL)
ONE BAXTER PARKWAY
DEERFIELD, IL 60015

(Aparece sello que dice:
*RECIBIDO MAYO 23, 2000
Departamento Legal Renal”)

OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS UNIDOS
NOTA DE INSCRIPCION DEL DOCUMENTO DE CESION

EL DOCUMENTO ANEXO HA SIDO REGISTRADO POR LA DIVISION DE
CESIONES DE LA OFICINA DE PATENTES Y MARCAS DE LOS ESTADOS
UNIDOS. UNA COPIA MICROFILMADA COMPLETA SE ENCUENTRA DISPONIBLE

EN LA SALA DE BUSQUEDA DE CESIONES EN EL NOUMERO DE CARRETE Y

A6



CUADRO ABAJO REFERENCIADOS.
FAVOR REVISAR TODA LA IN%ORMAEIGN CONTENIDA EN ESTA
NOTIFICACION. LA INFORMACION CONTENIDA EN ESTA NOTIFICACION DE
INSCRIPCION REFLEJA LOS DATOS PRESENTES EN EL SISTEMA DE
CESIONES DE PATENTES Y MARCAS. EN CASO DE ENCONTRAR CUALQUIER
ERROR O DE TENER PREGUNTAS CONCERNIENTES A ESTA NOTIFICACION,
PUEDEN CONTACTAR AL EMPLEADO CUYO NOMBRE APARECE EN ESTA
NOTIFICACION AL 703-308-9723. FAVOR ENVIAR LA SOLICITUD DE
CORRECION A: U.S. E;ATENT AND TRADEMARK OFFICE, ASSIGNMENT
DIVISION, BOX ASSIGNMENTS, (OFICINA DE PATENTES Y MARCAS DE LOS
EE.UU., DIVISION DE CESIONES, CASILLA DE CESIONES) CG-4, 1213
JEFFERSON DAVIS HWY, SUITE 320, WASHINGTON D.C. 20231
FECHA DE INSCRIPCION: 02/10/2000 CARRETE/ CUADRO: 010608/08594
NOMERO DE -PAGINAS: 3
MEMORIAL: TRASPASO DE LOS INTERESES DEL CEDENTE (VEASE
DOCUMENTO PARA DETALLES) .
CEDENTE :

CHILDERS, ROBERT WARREN FECHA DEL DOC.: 11/10/1999
CEDENTE:

EERLINGEN, VITAL FECHA DEL DOC.: 11/10/1999
CEDENTE:

BALTEAU, PATRICK FECHA DEL DOC.: 11/10/1999
CEDENTE:

BELONGIE, DUANE FECHA DEL DOC.: 11/10/1999
CESIONARIO:

BAXTER INTERNATIONAL INC.

ONE BAXTER PARKWAY

DEERFIELD, ILLINOIS 60015
NOMERO DE SERIE: 09501778 FECHA DE PRESENTACION: 02/10/2000
NOMERO DE PATENTE: FECHA DE EXPEDICION:

- e D e R R TR SR EF BN SD n S e mm e e S N R RN M AN RE R AR ME RE S S SN S e S mm mm mm wm mm mm Em me e

010608 / 0894

MARGARET LASALLE, PARALEGAL
DIVISION DE CESIONES
OFICINA DE REGISTROS PUBLICOS
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En_el margen superior izquierdo de esta pagina aparece lo sigulente en manuscrito: "02/10/00".y enel
margen derecho aparece SELLO que contiene lo siguients: "jc511 U.S. PTO(sic) 08/501778 - codigo
de barras - “02/10/00°. En el margen inferior izquierdo aparece lo siguiente:

“03/16/2000 DCOATES 00000144 08501778

01 FC:581 (40.000P%) )

03-17-2000
(Aparece codigo de barras)
FORMATO PTO-1585
13182 EET DEPARTAMENTO DE COMERCIO
DE LOS ESTADOS UNIDOS
101292840
Oficina de Patentes y Marcas

Para el Honorable Comisionado de Patentes y Marcas: Favor registrar los

documentos originales anexos o copia de los mismos.

1. Nombre del {(de los) cedenta(s): 2 Nombre y direccién de la(s) parte(s) que
recibe(n):

Robert Warren Childers
Vital Eerdingen Nombra: Baxter International inc.
Patrick Balteau
Duane Belongle Direcclén Intemna:

L Sa adiciona(n) nombre(s) adicional(es)de otra(s)
parte(s)?

SI X No

Direcclon: One Baxter Parkway

3 Naturaleza del traspaso:

X  Cesitn __Fusién

__ Acuerdo de Seguridad __ Cambio de nombre
Ciudad: Deerfleld Estado: IL Zip: 80015

Otro

Nombre(s) & Destinatario(s) adicional(es) anexcs
Fecha de Celebracién Noviembre 10, 1988

_8SI X No

4, Solicitud(es) nimero(s) o patente(s) nimero(s):

Si este documento se archiva junto con una nueva solicitud, (a fecha de suscripcion de la solicitud es:

1110/89
A Solicitud de Patenta N*® (8) B: Patente N°(s)
Archivo del Apoderado N® DI-5420 09/501778

¢ Numeros adicionales anexos? S X No




5. Nombre y direccién de la parte a quien |6... = Numero total de solicitudes y patentes
debe enviarse la correspondencia concemiente al | Involucradas

documento:
1

Charles R. Mattenson —
Baxter International Inc. — —
Renal Divislon 7. Tarifa Total (37 CFR 3.41 ._...... $ 40.00
One Baxter Pariway _
Deerfield, IL 80015 X Adjunta

X Se autoriza cargar cualesquier tarifas

adicionales en la cuenta de depodsito
8. Ndmero de la Cuenta de Depdsito:

02-1444

(Anexe ol duplicado de esta pégina si el pago se
efectla a través de la cuenta de depésito)

NO USE ESTE ESPACIO

9. Declaracion y firma:
Segtn mi leal saber y entender, le anterior informacién es verdadera y correcia y cualiquier
copia anexa es una copia fiel del documento original,

ROBERT M. BARRETT (Reg. N° 30.142) (firma ilegible Febrero 10, 2000
Nombre de la persona que firma

Numero total de paginas incluldas en la pagina remisoria 3

Envie por correo los documentos que deban inscribiree y la informacién de {a pdgina remisoria
requerida a:

Commiasioner of Patents and Trademarks (Comisionado de Patentes y ercls)
Box Assignments (Casllia de Ceslones)
Washington, D.C. 20231

Baxter
Cesién
(Inventores Mancomunados)

Serie N* (1) Presentada (1)

Por la contraprestacién de UN DOLAR y otras contraprestaciones
buenas y valiosas, cuyo recibo y suficiencia se reconocen por
medio del presente, cedemos a BAXTER INTERNATIONAL INC. (en
adelante “el Cesionario”), una sociedad de Delaware, con
oficina principal de negocios en DEERFIELD, ILLINOIS, sus
sucesoreg, representantes legales y cesionarios, la totalidad

del derecho, titulo e intereses en el mundo sobre nuestro

Ly



invento o mejoras en
(2) “METODO Y APARATO PARA MO;IITOR:.EAR Y CONTROLAR TERAPIA DE
DIALISIS PERITONEAL"
Yy en la solicitud de Titulos de Patente de los Estados Unidos
para el wmismo, suscrita por cada uno de nosotros
individualmente en la(s) fecha(s) indicada(s) abajo y todas y
cada una de 1las demde solicitudes de Estados Unidos vy
solicitudes en todos y cada uno de los paises donde podamos
presentarlas, ya sea a titulo individual o conjuntamente con
otros, sobre dicho invento o mejoras y sobre todos y cada uno
de los Titulos de Patente de los Estados Unidos o de cualquier
otro pais que puedan ser obtenidos sobre cualquiera de dichas
solicitudes y en cualquier reexpedicién o prérroga de los
mismos.
Por medio del presente autorizamos y solicitamos al Comisionado
de Patentes para que expida los mencionados Titulos de Patente
a la mencionada BAXTER INTERNATIONAL, INC.
Por medio del presente autorizamos y solicitamos a los abogados
de registro en dicha solicitud para que incluyan en esta cesién
la fecha y nGmero de serie de la mencionada solicitud cuando
estos se conozcan oficialmente.
Certificamos que somoe los propietarios de los intereses
cedidos bajo el presente y que tenemos el derecho de hacer esta
cesibn. Certificamos también qgue no hay pendientes cesiones,
licencias u otros derechos anteriores relativos a los intereses
cedidos en virtud del presente.
Para las mencionadas contraprestaciones acordamos, a solicitud

Y a expensas del mencionado c¢esionario, sus sucesores,



representantes legales y ceﬂion&rios, suscribir todas y cada
una de las solicitudes de divigién,.continuacién Yy renovacién
relativas al mencionado invento o mejoras y prestar cualquier
juramento o juramento suplementario o suscribir cualquier
declaracién juramentada necesarios © relacionados y suscribir
cualquier solicitud para la reexpedicién o prérroga de
cualeaquier Titulos de Patente que puedan ser otorgados
atendiendo a la mencionada solicitud que dicho cesionario, sus
sucesores, representantes legales y cesionarioe puedan
considerar necesarios o convenientes, y por las mencionadas
contraprestaciones acordamos ademéis, a solicitud del
cesionario, sus sucesores, representantes legales Y
cesionarios, en caso de que la mencionada solicitud o cualquier
divisién de la misma, de los Titulos de Patente expedidos sobre
ella, o de cualquier reexpedicidn o solicitud para su
reexpedicién que sea objeto de oposicién, cooperar de acuerdo
con lo mejor de su habilidad con dicho cesionario, sus
sucesores, representantes legales y cesionarios en lo que
respecta a la preparacién y suscripcién de la declaracidn
preliminar, asi como el dar y producir evidencia en respaldo de
la misma. Acordamos adem&s cumplir con todas y cada una de las
actuacionee afirmativas para obtener los Titulos de Patente e
investir a dicho cesicnario, sus sucesores, represpentantes
legales y cesionarios de todos loe derechos por medio del

presente cedidos en virtud de los cuales dichos Titulos de

Patente quedardn en poder del mencionado cesionario, sus

sucesores, representantes legales y cesionarios y B8serén

usufructuados por ellos hasta el final del té&rmino para el cual



]

dichos Tftulos de Patente buedin ser otorgados en forma tan
completa como si los mismos hugiera; estado en nuestro poder y
hubieran sido usufructuados por nosotros si esta cesifn y venta
no se hubiera hecho; y por las mencionadas contraprestaciones
también cedemos por medic del presente a los mencionados
cesionario, sus sucesores, representantes legales y cesionarios
la totalidad del derecho, titulo e intereses sobre dicho
invento © mejoras pa%a todos y cada uno de 1los paiBes
extranjeros y el derecho de prioridad para solicitudes de
patentes y modelos de utilidad en todos los paises, que surjan
de cualquier invento internacional aplicable para la proteccién
de la propiedad industrial y/o cualquier legislacién interna
sobre la prioridad de dichos paises y acordamos ademds a
solicitud del mencionado cesionario, sus sucesores,
repregsentantes legales y cesionarios, suscribir todos y cada
uno de los documentos que se requieran con relacién a todas y
cada una de 1las solicitudes para TIitulos de Patente
extranjeros, incluyendo su trémite y suscribir todos y cada uno
de los documentos necesarios para otorgar el titulo a dichas
solicifudes Y patentes extranjeras al mencionado cesionario.

EN FE DE LO CUAL estampo mi firma manuscrita y sello.

Fecha 11/10/99 (firmado) Robert Warren Childers
(3) Nombre impreso: Robert Warren Childers
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SPECIFICATION
IITLE

"METHOD AND AFPARATUS FOR MONITORING AND CONTROLLING
PERITONEAL DIALYSIS THERAFY™

BACKGROUND OF THE INVENTION

The present invention relstes generally to the treatment of end stage renal diseass.
More specifically, the present invention relates to methods and apperatus for monitoring
tho performance of peritoncal dialynis.

Using dialysis to support a patient whoae renal function hes decreased to the point
where the kidnoys no longer sufficiently function is known. Two principal dialysis

In hemnodialysis, the patient’s biood is passed through sn artificial kidney dialysis
machine. A membrane in the machine acts as an ertificial kidnoy for cleansing the blood.
Becanee it is an extracorporeal treatment that requires spocial machinery, certain inharent
was developed. Peritoncal dialysis utilizes the patiant’s own peritonecm as a semi-
parmeable membrane. The peritoneum is a membranous lining of the sbdominal body
cavity. Due to good perfusion, the peritoneum is capable of acting as a nxtural semi-
peaneable membrene.
cavity. This solution is cailed peritoneal dialysis solution, or dialysate. Diffusion snd
osmosis exchanges taks place between the solution and the blood stroxm across the
paturs! body membranes. These exchanges remove the waste prodncts that the kidneys
normally excrote. The waste products typically consist of solutes Hie urea and
creatinine. The kidneys also maintain the levels of other substances such as sodium and
water which noed to be regulated by dialysis. The diffusion of water and solutes across
the peritoneal membrans during dialysis is called ultrafiltration.

In continnous ambulatory peritoneal dialysis, a dialysis solution is introduced into
the pexitonesl cavity utilizing a ostheter. An exchange of solutes between tho dialysate
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and the blood is achieved by diffusion. Further removal is achieved by providing a
suitable osmotic gradient from the blood to the dialysate to permit water outflow from
the blood. This allows a proper acid-base, electrolyte and fluid balance to be achisved
in the body. The dialysis solution is simply drained from the body cavity through the
catheter.

Peritoneal dialysis raises a number of concans including: the danger of
peritonitis; a lower efficiency and therefore increased duration of dislysis hours
compared to hemodialysis; and costs incurred when sutomated cquipment is ntilized.

A number of varistions on peritoneal dialyzis have been explorad. One such
variation is sutomated pexitoneal dialysis (“APD™). APD uscs & machine, called a cycler,
to sotomatically infose, dwell, and drain peritoneal dialysis solution to and from the
patient’s peritonesl cavity. APD is particolarly sitractive to a peritoneal dialysis pationt,
because it can be performed 2t night while the patient is asleep. This frees the patient
from the day-to-dxy demands of contiruous ambulstory peritoneal dialyzis during his/her
waking and working hours.

The APD sequence typically lasts for several houra. It often begins with an initial
drain cycle to empty the peritonoal cavity of spant dialysate. The APD sequence then
proceeds through a succession of fill, dwell, and drain phases that follow ono after the
other. Each fill/dwoll/drain sequence is called a cycle. APD can be and is practiced in
a number of different ways.

Current APD systems do not monitor the patient intraperitoneal pressure during
a therapy session. Current systems sfmply limit the external pressure (or suction) that &
pump can spply to the iine ar lomen that is siteched to the patient catheter. If the patient
is located below the systesn, sometimes refeared to as a cycler, a gravity head will add to
the positive fill pressure thet the cycler can apply to the patient catheter. Conversely, if
the patient is located above the cycler, the gravity head will decresse from the positive
fill pressure that the cyclex can apply to the patient catheter.

The monitoring of intraperitoneal pressure would be useful becanse cyclers will
sometimes not fully drain a patient between cycles. Specifically, currently-available
cyclers arc unabls to determine whather e patient absorbed some fluid or whether some
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fluid is simply not able to be drained out because of the position of the patient or the
catheter.

As a result, some currently-aveileble systems utilize a minimum drain threshold
to determine the amount of fluid that should be delivered to the patient during the next
fill. For example, if 85% of the fill volume has been drained when the cycler determines
that the patient is “empty”, the next fill volums will be 100%. If only 80% were drained,
the next fill volume would be limited to 95%.

A negative ultrafiltrate (uF) alarm will sound when the patient hes retained more
than a predetermined percentage of the fill volume. The predetarmined percentage can
typically be cither 50% or 100% of the fill volume. However, the patient cen override
this alarm if he/she does not feel overfull The mmber of times the patients can override
the uF alarm during a single therapy may be limited by the software of the cycler.
However, the uF alarm typically does not consider the actual uitrafiltrate that may also
accumulate in the peritoneal cavity along with the dialysate.

Currently-available cyclers fill the patient to a specific, preprogrammed volume
during each cycle. The doctor prescribes this §ll volume based upon the petient’s size,
weight and other factors. However, because currently-available cyclers cannot momtor
intraperitonoal pressure, the doctor camot takee this factor into account when formulating
the prescription. It is also Imown that intraperitoneal pressure (IPP) has an effect on
ultmafiltration (UF).

Figures 1-3 provide schematic illnstrations of current APD cyclers. Nons of them
attempt o monitor intraperitoneal pressure.

Referring to Figare 1, a cycler 10s is illustrated which -includes a dialysate
container 11, a patient 12 and a drain container 13 are illustrated schematically, The
infusion of dialysate from the contsiner 11 into the patient 12 is caused by the
gravitational head indicated at 14 while the draining of used dialysate from the patient
12 to the drain container 13 is czused by the drain bead indicated at 15. The cycler 10a
includes no sensory for manitoring the pressure insido the peritoneum of the patient 12.
A single lumen 16 connects both the dialysate container 11 and drain container 13 to the
paticnt 12. Valves 17, 18 operated by the cycler 10a control the flow of cither dialysate
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from the container 11 to the patient 12 or waste material from the patient 12 to the drain
container 13.

Turning to Figure 2, in the cycler 10b, the drain conteiner 13 and dialysate
container 11 are contained within a pressurized chamber 19. The chamber 19 can be
preasurized or evecuated to either fill or drain the patient. Again, the selective oparation
of valves 17, 18 control whether dialysats is being trensfixred to or from the patient 12.
Again, no sensors are provided for detecting or monitoring intraperitoneal pressure of the
patient 12.

Turning to Figure 3, in the system 10c, a dialysate container 11 is connected to
2 pump 21 which, in tum, connects the dialysate contsiner 11 to & commaon lumen or
cathater 16 which is connected to the patient. A fivid flow cantro] valve is provided at
23 and is oonirolled by ths cycler 10c. The drain container 13 is also connected to a
pump 24 which, in turn, connects the drain contziner 13 to the jomen 16. A control valve
is agmin provided at 25.

Tho drain and fill rates of the cycless 10a-10c illustrated in Figures 1-3 are
dotermined by the gravitational head {seo Figure 1) or the suction or prossure (soe Figures
2 and 3) applied to the patient line 16. Typically, the oyclers 10a-10c fiil to optimize
cither tho £ill rte or the drain rate becanse the preasure is either fixed by the gravitational
head or the pressure or suction applied by the chamber 10b of Figure 2 which occurs at
the opposing end of the patient line 16. Thus, without measuring the intraperitoneal
pressure or having & way to estimate the same, it is difficult to optimize either the drain
or fill rate. In the case of the cycler 10c in Figure 3, optimizing the drain or fill rate is
guomwork doe to the lack of any pressure reading st all.

Accordingly; there is & need for sn improved cycler that measures patient
intraperitonesl pressure during a therspy session, incinding both during the drein and the
fill as well as the dwell. Further, there is a need for an improved cycler that measures
intraperitoncal pressure and which would use that data to more completely drain a patient
between cycles. Further, there is a need for an improved cycler which wonid accurately
mulu:einmpuimﬂlpmretomidovuﬁlﬁ;lglplﬁm Finally, there is a noed
for en improved cycler which would monitor intreperitoneal pressure during both the fill
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and drain cycles to optimize the speed at which the patient is filled and drained and to
therafore increase the dwell portion of a therapy session.

SUMMARY QF THE INVENTION

The present invention satisfies the aforenoted needs by providing a system for
providing peritoneal dialysis to a patient which comprises a dialysate contziner connected
to the patient with a first presmure sensor connected in-line therebetwoen, and a drain
container comnected to the patient with a second pressure sensor commected in-line
therebetween.

In an embodiment, the system further comprises a first pump disposed in-lino

In an embodiment, the dialysate flows from the dialysate conteiner info the pationt
under a hrydrostatic head.

In an embodiment, a second pump is disposed in-line between the drain container
and the second pressure sensor.

In an embodiment, the dialysats flows from the patient to tho drain container
under a kydrostatic head.

In an embodiment, the second pressure sensor an infraperitoneal
pressure of the patient whilo dialysate flows from the dialysate container to the patient.

In an embodiment, the first pressure sensor measures an intraperitoneal prossure
of the patient while dialysate flows from the patient to the drain contsiner.

In an embodiment, the system further comprises a first lumen coanecting the
dialyssate container to the frst sonsor and the first sensor 1o a catheter, and 3 second
lumen connecting the drain conteiner to the second sensor and the second sensor to the
catheter, the catheter being comnacted to the patient, a flow of dialysste from the patient
to the drain container evacuating dialysate from the first lumen and causing said dialysate
from the first lumen to flow through the sccond lnmen and to the drain container.

In an embodiment, the catheter is a dua! lumen catheter.

In an embodiment, the first and second sensors are redondant in-line
pressure/vacum Sensors.
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In an embodiment, the present invention provides a method for diatyzing a patient
comprising the steps of: placing a catheter in s peritoneum of the patient; providing at
lesst one dialysate container; connecting the dialywste container to the catheter with a first
Tumen that includes a first pressure sensor disposed in-line and between the catheter and
the dialysate contsiner; providing at least one drin comtainer; connecting the drain
container to the catheter with a second lumen that includes a second pressure sensor
from the dislysate container to the peritonevm of the patient and monitoring an
intraperitoneal pressure of the patient with the second pressure sensor; and transferring
dialysate from the peritoneum of the patient to the drain container and monitoring the
intraperitoneal pressare of the patient with the first pressure seasor.

In an embodiment, the step of transferring dialysate from the dialysate container
to the peritoneum of the patient further comprises pumping dialysate from the diatysats
container to the patient with a first pump dispased in-line between the dialysate container
and the first pressure sensor.

In an embodiment, the step of transferring dialysate from the peritoneum of the
of the patient to the drain conteiner with a second punp disposed in-line between the

In an embodiment, the dialyseie container is disposed vertically above the
peritoneum of tho patient and the step of transferring dialysate from tho dialysate
container to the peritoneum of the patient forther compriscs fowing dialysate from the
dialysate container to the patient under a hydrostatic head.

In an embodiment, the dmin container is disposed vertically below the peritoneum
of the patient and the step of tranaferring dislysate from the peritoneum of the patiant to
to the drain container under a hydrostatic head.

Other objects and advaniagres of the invention will become apparent upon reading
the following detailed description and appended claims, and upon reference to the
sccompanying drawings.

LY U
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BRIEF DESCRIPTION OF THE FIGURES

Figure 1 illustrates, schematically, a prior art auiomsted peritoncal dialysis
system;

Figure 2 illustrates, schematically, a prior art antomated peritoneal dialysis
system;,

Figure 3 illustrates, schematically, a prior art antomated peritoneal dialywis
system;

Figure 4 illugtrates, schematically, an sutomated peritonesl dialysis system made
in accordance with the present invention;

Figure 5 illustrates, schematically, a second embodiment of an automated

Figure 6 illustrutes, achernatically, a third embodiment of an automated peritoneal
dialysis system made in accordence with the present invention;

Figure 7 illustrates, schematically, a fourth embodiment of an antomated
peritoneal dialysis system made in sccordamce with the present invention;

Figure 8 illustraies a pressure sensor made in accordance with the present
invention;

Figurc 9 illustrates a fifth embodiment incorporating dual pumping chembers and
pressure sensors made in accordmmce with the pregent mvention;

Figure 10 illugtrates, schematically, a dual hrmen catheter that can be utilized with

Figure 11 is a sectional viow taken substantially along line 11-11 of Figure 10;

Figure 12 illustrates, graphically, the ures concentration in biood and the urea
concentration in a dialysate during a multiple dwell dialysis session;

Figure 13 illustrates, graphically, the concentration of urea in a patient's
bloodstream versus the concentration of ures in 2 dialysate solution for an antomated
pexitoneal dialysis solution practiced in acconiance with the prior art; and

Figure 14 illustrates, graphically, the concentration of urea in a patient’s
bloodstream versus the concentration of urea in a dialysate for an automated peritoneal
dialysis therapy session carried out in accordance with the present invention.
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It should be understood that the drawings are not necessarily to scale and that the
representations and fragmentary views. In cextsin instances, details which are not
necessary for zn undexstanding of the present invention or which render other details
difficult to perceive may have been omitted. It should bo undemstood, of course, that the
invention is not necessarily limited to the particular embodiments illustrated herein.

DBTAILED DESCRIPTION OF THE

Mnghﬁgmeﬁ_tcydaSOmhﬂlldidmmllmtedba
pump 31. The pump 31 is comnected to a pressure sensor 32. The pump 31 and pressure
sensor 32 are disposed in-line in a lnmen 33 that connects the diatysats container 11 to
a catheter 34. Control valves are provided at 35, 36. A druin container 13 is also
commacted to a pump 36 which is connected to a sensor 37. The pump 36 and semsor 37
are also comnected in-line to & lumen 38 which connects the drain conteiner 13 to the
catheter 34. Control valves are again provided at 41, 42. During the fill, the pump 31
pumps dialysate from the container 11 through the himen 31 and catheter 34 into the
peritoneum (not shown) of the patient 12. During this time, the sensor 37 monitors and
mensures the intraperitoneal pressure, A signal is seut to the controller of the cycler 30
shown schematically at 43. A control panel is indicated generally at 44.

During the drain, the sensor 31 can accurately monitor and measure the
intraperitoneal pressure of the patient 12. In the embodiment illustrated in Figure 4, no
pumps or contro] valves are disposed between the sensor 32 and the patient 12,

Tuming to Figure 5, a cyeler 50 ia illustrated which includes reversible pumping
chambers 51, 52 with sensors 53, 54 disposed between the revarsible pumping chambers
51, 52 and the patient 12 respectively. Control valves 55 and 56 are disposed on another
side of the reversible pumping chamber 51 and the sensor 53 and control valves 57, 58
ere provided on cither side of the reversible pumping chamber 52 and sensor 54. The
sensors 53, 54 actually measure the pressure on the diaphragms of the reversible pumping
chambers 51, 52.
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Tuming (o Figure 6, a cycler 60 is illustrated with a chamber 61 for
accommodating the drain container 13 and a chamber 62 for accommodating the
dialysatc container 11. Each chamber 61, 62 is equipped with an integrated valve
assembly and pressure sensor shown at 63, 64. In the embodiment 60 shown in Figure
6, the chamber 61 must be capable of being svacuated. Dialysate may flow from the
dialysate container 11 by way of gravity or pressure fill. Again, the sensors of the valve
assemhly/sensor combinations 63, 64 monitor the infraperitoncal pressure of the paticit
12 as discussed above.

In the embodiment 70 illustrated in Figure 7, the dialysate container 11 and drain
container 13 are both comnected to integrated control valves and pressure sensors 71, 72.
Bach of the integrated control valves and pressuro scnsors 71, 72 are connected to lumens
73, 74 respectively which are connected to the catheter 75a by way of'a Y-connection.
The details of all the Y-connections and clamps are not shown but are known to those
skilled in the art. Flow from the dinlysate container 11 to the petient is carried out under
the gravitetional head shown at 75 while flow from the patient to the dmin container 13
is carried out under the gravitational head shown at 76.

Figure 8 illnstrates one in-line pressure sensor B0 that is suitable for use with the
present invention. Redundsnt load cells 81, 82 are comnected to the flexible pressure
sensing membrene 83 by a vacuum connected by the Line 84, 85. A lumen connecting
the cycler to the patient is shown at 86.

Figure 9 illustrates a dual-pumping chamber cassette 87 which includes an output
line 88 which connects the cassetto 87 to the patient and an input line 89 connecting the
patient to the cassette 87. The line 90 connects the cassette 87 to the dialysate container
(not shown). Each pumping chamber 91, 52 are in conmmunication with all three lines
88, 89 and 90. Thus, every line can be connected to either pumping chamber 91, 92. The
pumping chambers 91, 92 are bound on one gide by a common diaphragm ghown at 93.
Flow is controlled by the use of disphragm valves shown st 94, 95, 96 and 97. Pressurc
sensora are shown at 120, 121, 122, 123, 124, 125. However, pressure sensors 123 and
120 zre the sensors usad to measure intraperitoneal pressure in accordancs with the
present invention. The remaining sensors 121, 122, 124, 125 are used to monitor the
operation of the pumps 126, 127.

b



10

15

When the left diaphragm punp 126 i poshing dislysate to the patient, the sensor
123 can messure the intraperitoneal pressure through the line 89. When the lefl
dinphragm pump 126 is draining fivid fram the patient through the lino 89, the sensor 120
can measure intreperitoneal pressure through the line 88 and whils the right pomp 27 is
pumping fluid to the drein container (not shown) through the drain line shown
schematically at 128. When the right dizphragm pump 127 is being used to drain finid
from the patient, the sensor 120 can messure intraperitonesl pressure while the left
diaphragm pursp 126 is pumping fluid to the drain container (not shown) through the
drain line shown schematically at 129.

Figures 10 and 11 illustrate a cual-lumen catheter 100 which includes separate
passagoways 101, 102. The employment of a dual lumen catheter 100 as compared to
a dus! lumen patient lino can move the point at which the pressure is measured to within
the peritoneum itself by way of commmmication through the ssparste fiowpaths 101, 102.
The dual limen catheter 100 installs like a single lumen catheter, yet will function either
as a flow through or a standard catheter. Both fluid pathways 101, 102 are used to
withdraw and daliver fluid during the drain and fill Whilo ono pathway delivers fluid,
the other pathway draing. The end section, shown generally at 103, is perforated.

A comparison of an APD therapy for a prior et APD cyclers end one
mamifactured in accordence with the present invention are summarized as follows:

Therspy Paramster Current APD Cycler Cycler Using Invention
Total Therapy Valume 15 liters 15 Hiees
Flll Volume 2.2 liters 2.5 e mux

Fill Pressore Limit not epplicable 14 mm Hg max

Total Therspy Timo £ hours 8 hours
Last (Dey) Pill Valnme 1,500 ml 1,500 ml

Last Fill Dextrose ' Samo Same

Tnitial Dexin Alsnny 1,200 ml 1,200 ml

Drin X of N Alaom 0% 80%

-10-
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Therapy Pham | Thernpy Parmmeter | Prior At Cycler T | Prior Art Cycler2 | Tnvention Cyeier 3
triial Drain | DrainVolume | 1,200 1,200 mi 1,200 ol
Paticnt Volume | 300 ml 300ml 300wl
Fill 1 of S Fill Volums 2200 mi 2,200 ml 2500m
Putient Voluma 1500 1,50 2,800
Fill Promsure not applicahle not spplicalle 12 mm Hg
DuinlofS |DrinVotme | 1,800mi 2,200 ml 2200l
Patient Volzme | 700 ml 100ml 600 i
Il 2of S Fill Voleme 2,200ml 2200 ml 2400 ml
Peticnt Volume | 2,900mi 2,500 3,000ml
PationtPressure | notapplicstle | not appliceble 14 comn Hg
Drin2ofS |DriaVohme | 1.500mi 2200mi 2200m!
Pasiest Volume | 1,100ml 300 m! 200
M3 of S Pill Volmrs 2200l 2,200 m) 2,200
Patient Volome | 3,300l 2,500 ! 3,000 m!
PstitPromro | notepplicable | ot spplicable 14 mm Hg
Drin3of5 | DruinVolms | 1,801 wd 2,200 ml 2,200 i
Paicnt Vokmne | 1,499 mi 300 eal 800 ml
Fill 4 of § Fill Volmme 2,200 ml 2,200 ml 2200wl
Patiot Vohume | 3,899 i 2,300 3.000 i
PatintPresswe | notepplicsble | notepplieable | 3000 mi
Dria4of5 | DninVolome | 1,800ml 2200 ! 2200 ml
Puiont Vohzm | 1,899 ml 300 ml 800 ml
RN 5 of S PAI Volume WF Alsr Bypass
2,200 mi 2200 mi 2,200 mk
Putint Voluno | 4,099 el 2,500 e 300
PatestPresmwe | Patiot Wakes | mot applicahe 14 mm Hg
Mumally Desios
1,500 ml
DruinSofS | DminVolome | 1,00ml 2,200 mi 2,200 ml
Pationt Vohome | 799 mI 200 m! 800 1
Final Fil FIIl Volums 1,500 ml 1,500 ml 1,500 ol

-11-
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Inspection of Table 1 shows that cycler 1 woke the patient at around 4:30 in the
moming with a negative uF alarm at the beginning of Fill 5. The patient bypassed the
alarm becanse ho did not feel overfhll and immedintely fell back asleep. He woke up
about 15 mimutes later when he had difficuity breathing and felt extremely overfull He
manually drained sbout 1500 ml but was unable to go back to sleep. He filed a formal
product complamt with the mamufacturer.

The data of Table 1 shows that cycler 2 ran a completaly normal therapy but the
total therapy clearance (calculated based upon the sum of the night patient volumes) was
only 84.5% of that obtained by cycler 3, which was using the cycler that used the method
of the current invention.

The data of Table 1 shows that cycler 3 ran a completely normal therapy and that
the fill volume was limited on one occasion by the maximum fill volume but on four
occasions by the patient's intraperitoneal pressure, This patient never felt any discomfiort
and had no alarms during the night. The limit on the IPP prevented him from being
overfilled even though he had snccessive dmins that were not complete. The volume of
fluid in his peritoneum naver exceodod 3 litars.

The patient on cycler 1 had an intraperitoneal pressure in excess of 14 mm Hg
during dwells 3 and 4. His breathing may have been impaired and his heart may have
bhad to work harder but the discomfirt was not enongh to wake him up from a sound sleep
until it peaked at 4,099 ml during dwell 5.

In conclusion, the method of the present invention provides for optimmm fills and
therefore more clearance while preventmg overfills that bring discomfort and inhibit the
fimetion of vital body organs. A negative uF alarm would seldom occur becanse overfills
of the required magnituds would be prevented by the IPP gensors.

L BN

IOre (XY

In order to calculats the IPP, one may first calculats the patient head height correction
using conservation of energy:

A(1/2pV? + P - pah) + Frictional Losses = 0
The velocity V of fluid through the patient lins is the same at both ends of the line as is
the fluid density, so this equation can be written as

(P;-P,) - pa,(b;-h,) + Frictional Losses = 0

104 ']
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which can be rearranged as
A = ®r-Py) - Frictional Losses
pay
5 Examplc 1
P1 = 1.25 paig = 85060 (grem/crn)(cm?-sec’)
P2 = 0.9 paig = 61240 (gram/cm)/{cm?-sec?)
Frictional Losses = 39130 (gram/cm)/(cm?-sec?) with flow of 197 con/min in a
4 mm ID line at a velocity of approximately 172 am/sec, wharein
10 a, =981 cm/sec?
p = 1 gram/cm’

Af = __((85060-61240)-39130)(gram/cum)(cm’-sec’)
1 gram/cm® * 981 em/sec?

15

Ah = -15.6 cm (The patient is 15.6 cm below the membrane)

- ._.”hllMM
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Example 2
P1 = 1.25 psig = 85060 (gram/cm)/(cm’-sec?)
P2 = 045 psig = 30620 (gram/cm)/(cr’-sec?)
Frictional Losses = 39130 (gram/cm)/(cm?-sec’) with flow of 197 cmn/min ina
4 mm ID line at a velocity of approximately 172 cm/sec, wherein

g, = 981 cm/sec’

p = 1 gram/cm®

Ap = ((85060-30620)-39130)(gramy/cm){(can’sec’)
1 gram/cm® * 981 cm/sec?

Ah = +15.6 cm (The patient is 15.6 cn above the membrane)
The patient head height can bo cstablished at the beginning of each fill. Any changes in
the head height that occur during the fill can be atiributed to an increase in intraperitoneal
pressure (IPP) since the patient is asleep.

Tuming to Figore 12, the concentration gradient between the uwrea concentration
110 in the patient's blood and the urea concentration 111 in the dialysate for typical APD
cyclers is illostrated graphically. Comparing the results illusirated in Figures 13 and 14,
it is evident that APD cyclers equipped with the sensors of the present inrvention provide
superior results. Specifically, the data illustrated graphically in Figure 13 was obtained
using a prior art APD cycler. The data obtained in Figure 14 was obtained using an APD

concentration 110 in the bloodstresm is lower in Figure 14 than in Figare 13. Further
note, the dislysate volume or fill volume is lower for the therapy illustrated in Figure 14
than the therapy illustrated in Figare 13. Thus, the present invention provides improved
urea clearsnce with lower fill volumes.

It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to thoso skilled in the art. Such
changes and modifications may be made without departing from the spirit and scope of
the present invention end without diminishing its attendant advantages. It is, therefore,
intended that such changes and modifications be covered by the appended claims,

-14-
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WE CLAIM:

1. A system for providing peritoneal dialysis to a patient, the system
compriging:

a diatysate container connected to the patient with a first pressure sensor
comected in-line therebetween, and

a drain container connected to the patient with a second pressure sensor commocted
in-line therebetween.

2, The system of claim 1 further comprising a first pump disposed in-line
batween the dialysate container and the first pressure sensor.

3 The aystem of claim 1 wherein the dialysate flows from the dialysate
container into the patient under a hydrostatic head.

4, The system of claim 1 farther comprising a second pump disposed in-line
between the drain container and the second pressure sensor.

5. The system of claim 1 whersin the dialysate flows from the patient to the
drmain container under a hydrostatic head.

6. The system of claim 1 whercin the second pressure sensor meagures an
intreperitoneal pressure of the patient while dialysate flows from the dialysate container
to tho patient.

7. The system of claim 1 wherein the first pressure sensor measures an
intraperitoneal pressure of the patient while dialynate flows from the patient fo the drein

8. The system of claim 1 further comprising a first lumen connecting the
dialysate container (o the first sensor and the first sensor to a catheter, and

-15-
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a second lumen connecting the drain coptainer to the second gensor and the
second sensor to the catheter,

the catheter being connected to the patient,

a flow of dialysate from the patient to the drain container evacuating dialysate
from the firet lumen and cansing said dialysate from the first lumen to flow through the
second lumen and to the drain container.

9. The system of claim 8 wherein the catheter is a dual lomen catheter.

10.  Thesystem of claim 1 wherein the first and second sensors are redundant
in-line pressure/vacuum sensors.

11. A system for providing peritoneal dialysis to a patient, the system
comprising:

 dialysate container connected to the patient with a first purnp end a first pressure
sensor connected in-line therchetween, the first seasor being disposed between the firat
pump and patient, and

a drain container connected to the patient with a second pump and a second
pressure sensor comected in-line therehetween, the second sensor disposed between the

second pump and the patient.

12.  Thesystam of claim 11 wherein the second pressure sensor measures an
mtraperitoneal pressure of the patient while dialysate is pumped by the first pump from
the diatysate container to the patient. '

13.  The system of claim 11 wherein the first pressure sensor measures s

intraperitoneal pressure of the patient while dialysate is pumped by the second pump
from the patient to the drain container.

e |
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14,  The system of claim 11 further compriaing a first umen connecting the
dialysate container to the first pump and the first purnp to the first scnsor and the first
sensor to a catheter, and

a second lumen cormecting the drein container to the second pump and the second
pump to the second sensor and the second sensor to the catheter,

the catheter being comnected to the patient,

openation of the second pump evacuating dialysate from the first lumen and
pumping said dialysate from the first lumen to the drain container.

15.  The system of claim 14 wherein the catheter is a dual iumen catheter.

16.  Thesystem of claim 11 wherein the first end second sensors are redundent
in-line pressure/vacum sensors.

17. A method of dialyzing a patient comprising the steps of:

placing a catheter in a peritoneum of the patiemt;

providing at least ons dialysate container;

connecting the dialysate container to the catheter with & first lumen that includes
a first pressure sensor disposed in-line and between the catheter and the dialysate
container;

providing &t least one drain container;

connecting the drain container to the cathster with a second lumen that includes
a second pressure sensor disposed in-line and between the cathster and the drain
container;

transferring dialysate from the dialysate container to the peritoneum of the patient
and monitoring an intraperitoneal pressure of the patient with the second pressure sensor;

transferring dialysate from the peritoneum of the patient to the drein container and
monitoring the intraperitoneal pressure of the patient with the first pressure sensor.

18. The method of claim 17 wherein the step of transferring dialysate from

thedidynteeonhinﬂ'toﬂnpuiton:umofthepnﬁmtﬁmhcmpﬁﬂspnmpins-
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dialysate from the dialysate container to the patiant with a first pump disposed in-line

19.  The method of claim 17 wherein the step of transfesring dialysate from
the peritoneum of the patient to the drain container further comprises pimnping dialysate
from the peritoneum of the patient to the drain container with s second pump disposed
in-line between the drain container snd the second pressure sensor.

20. The method of claim 17 wherein the dinlyaste container is disposed
vertically above the peritoneum of the patient and the step of transfesring dialysats from
the dialysato container to the peritonsum of the pationt further comprises flowing
dinlynate from the dialysats container to the patient under & hydroststic head.

21.  Themethod of claim 17 wherein the drein ocutainer is disposed vertically
below the peritoneum of the patient and the step of transferring dislysate from the
petitoneum of the patient to the drsin contsiner further comprises flowing dialysate from
the pexitonoum of the patient to the drein contsiner under & hydrostatic head.

-18-
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ABSTRACT

An automated peritoncal dialysis system and method ere provided for monitoring
5 measured at a point noar the end of the patient catheter during the fill, dwell and drain
phascs of entornated peritoneal dialysis therapy.

-19-



Docket No. _D|-5429 Page 1 of 2

COMBINED DECLARATION AND POWER OF ATTORNEY
IN ORIGINAL APPLICATION

As a below named inventor, | hereby declare that:

My residence, post office address, and citizenship are as stated balow next to my nams;

| belleve | am the original, first, and sole inventor (if only one name Is listed below) or an
original, first, and joint inventor (if plural names are listed below) of the subject matter which
Is dalmod and for which a patent Is nought on the invention anﬂﬂed :MEI:HQD_ANQ

the specification of which; {check one)

[X] is atiached hereto.
[ 1 wasflledon as Application
Serial Number (if applicable)

| heraby state that | have reviewed and understand the contents of the above-identified
epecification, including the cialms, as amended by any amendment refetred to abova.

I acknowledge the duty fo disclose information which Is matsrial to the examination of this
application in accordance with Tile 37, Code of Federal Regulations, § 1.56(a).

| hereby claim foreign priority benefits under Tiile 35, United States Code, § 119 of any
foreign application(s) for patent or inventor's certificate listed below and have also identifisd
below any foreign application for patent or inventor's certificate having a filing date before
that of the application on which priority is claimed:

Pror Foreign Application(s) Priority Claimed
. _NIA (1 I[1

(Number) (Country) (Day/Month/Year Flied)

(Number) (Country) (Day/Month/Year Flled) ot

(Number) (Country) (Day/Month/Year Flied) o

| hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and
fo tansact all buslnm In Ihe Patnnt and deamalk Oﬂha mnnedad tharawlm

Addrass all telephone calls tn_Qhadns.B..anann..Em.—
at telephone number _847/948-3315




@ g

" Dacket No. _DI-5429 Page 2 of 2

COMBINED DECLARATION AND POWER OF ATTORNEY
IN ORIGINAL APPLICATION

| heraby deciare that all statements made herein of my own knowledge are true and that
all statements made on Information and belief are belleved to be true; and further that
thase statements were made with the knowladge that willful false statements and the like
80 made are punishabis by fine or iImprisonment, or both, under Section 1001 of Title 18
of the United States Code and that such willful false statements may jeopardize the valldity
of the application or any patent issued thereon.

[ I ]
Robert Warren Chlilders }
Residancs Cittaanship ?
8816 Bel Moadow Way, New Port Richey, FL. 34855 United States i

Pust Ofice Address
8816 Bel Meadow Way, New Port Richey, FL 34855

T . =Ly

] Resldgnce
| Pasteslisblokweg 31, B-3010 Leuven, Belglum

Post Office Addrasa
Pasteselsblokweg 31, B-3010 Leuven, Belglum -
Full Narvw of Third lnventor Dale
Patrick Balteau q: a:
Residence Clizenship
€9 Rue Louls Burtsau, B-5037Hothey, Beiglum Belglum
| Post Office Addirass
69 Rue Louls Burteau, B-5032 Bothey, Belglum
Full Name of Fourth Inventor fnvanior's Signhure Dai
Duane Belongle T iy S N
Resldencs ) Cittzanship
2014 25th Avenue South, Mimneapolis, MN 55406 United States
Post Office Addees

2014 _25th Avegue South, Minnespolis, MN 55406

\o3



”

-

Docket No. _DI-5420 Page 1 of 2

COMBINED DECLARATION AND POWER OF ATTORNEY
IN ORIGINAL APPLICATION

As a below namsd Inventor, | hereby declare that
My residance, post office address, and citizenship are as stated below next to my name;

| belleve | am the original, firet, and sole inventor (if only one name is listed below) or an
original, firet, and joint inventor (if plural names are Ested below) of the subject matter which
lsdalmod andforwhlohapahnthaoughtonltmlmmlononﬂﬂed ]E[HQD_ANQ

the specification of which; (check ane)

[X] Is attached hersto.

{1 wasfiledon as Application
Serlal Number (if appiicable)

| hereby stats that | have reviewed and understand the contents of the above-identifled
specification, including the claims, as amended by any amendment referred o above.

| acknowledge the duty to disclose information which ls material to the examination of this
application In accordance with Title 37, Code of Fedaral Regulations, § 1.56(a).

| hereby claim foreign priority benefits under Title 35, United States Code, § 110 of any
foreign application{s) for patent or inventor's certificate istad below and have also identified
below any foreign application for patent or inventor's certificate having a flling date before
that of the application on which priority is claimed:

Exior Fareign Apolication(s) Prionity Clalmed
(T“Elﬂ%bor) (Country) (Day/Month/Year Flled) ot
(Number)’ (Country) (Day/Month/Year Flled) -t
(Number) (Country) (Day/Month/Year Filed) 1

| hereby appoint the following attorney(s) and/or agent(s) o prosecute this application and
to transact aII buslnasl In the Pslant and deamark Ollice cnnneehd mmm

Address all telephone calls b.chatln.B..Manm..Eaa.—
at telaphone number _847/948-3315

Address all correspondence to _Charias gthanac
Baxter Parkway, DF3-JE, Daerflaid, IL._60015




-

L4

"Docket No. _Di-5429

Page 2 of 2

COMBINED DECLARATION AND POWER OF ATTORNEY
IN ORIGINAL APPLICATION

| hereby deciare that all statements made herein of my own knowledge are true and that
all stataments made on information and belief are belleved to be true; and further that
these statements were made with the knowledge that willful faise statements and the lke
so made are punishabie by fine or imprisonment, or both, under Section 1001 of Title 18
of the United States Code and that such willful false statements may Jeopardize the validity

of the application or any patent Issued thereon.

| Ful Name of Frst eventer B [y PR P
| Robert Warren Childers AT Rl | Tfhaf9s
| Residence Citeonship
| 8818 Bel Meadow Way, New Port Richey, FL 34655 United States
Past Office Address )
] 8818 Bal Meadow Way, New Port Richey, FL 346855
Full Nmme of Sacond Invanr rwenior's Signetise Dals
Vital Eerlingen
! Ragidence Citzership
Pasteelsblokweg 31, B-3010 Leuven, Belglum Belgium

d Post Offics Address
Pasteslsblokweg 31, B-3010 Leuven, Belgium

Rusidence
69 Rue Louis Burtsau, B-5032 Bothey, Beiglum

Clirenship
Beiglum

Post Office Address
| 69 Rue Louis Burteau, B-5032 Bothey, Belglum __ .

o



12

I .
u

Fi6, 7z (Price ART)



£

b

|

4L

1)

A % -
>

t-‘;f'f - |'stae
U3

: B R
A

3

L -

Fie. 3 (@roe aer)
i
L
= )45
T

Fla-4

1L



5 | 1
‘f‘f/

g =1
Lﬂ/ s~ —

A
i3

T

{2~

Fla, @




Cell 1

pr

FiG &

Hny



al. .

Jof

o2~




v Casmniration (MuOont)
8

" om
- —hme e
. e Paliont Valoun -
. no -
{ - L
-ﬁ -
; ]
L =
» L e
" 3]
l. -.
w
-n
»

. d . L
.




n?
Indnstria y Comercio

SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Folio.q:l
Radicacién no 01-08898

Concepto Técnico no 448
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SI{#4] NO[ ] Contiena el thulo o0 nombre de la invencién (Art27-d).
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origen. (Art. 28- h).

SI[] NO[] NOES APLICABLE [¢]Tos productos ylo procedimientos han sido
obtenidos o desarrollados a partir de los conocimientos tradicionales
de las comunidades indigenas, afroamericanas, o locales de ios
paises miembros, de acuerdo a o establecido en la Declsién 381 y

sus modificaciones y reglamentaciones vigentes.(Art.26-).
SI[ ] NO[(LahmdénsemﬁamaunproduchmhﬁvoaunmaMalbbldﬁco.

SIM/NO[] NO ES APLICABLE { ] La prioridad coincide con la mataria
reivindicada.

SII/NO[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[ ] NO [ ] ver hoja(s) anexa(s)
- 'NO PRESENTA TRADUCCION DEL CAPITULO REIVINDICATORIO DE LA
PRIORIDAD INVOCADA
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EXPIRA EL 20 DE AGOSTO DE 2003.
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