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The present invention relates to the field of medical treatment of diseases and disorders, as well as the field of biomedical

engineering.Embodiments of the invention relate to the delivery of Irreversible Electroporation (IRE) through the

vasculature of organs to treat tumors embedded deep within the tissue or organ, or to decellularize organs to produce a

scaffold from existing animal tissue with the existing vasculature intact.In particular, methods of administering non-thermal

irreversible electroporation (IRE) in vivo are provided for the treatment of tumors located in vascularized tissues and

organs.Embodiments of the invention further provide scaffolds and tissues from natural sources created using IRE ex vivo

to remove cellular debris, maximize recellularization potential, and minimize foreign body immune response.The

engineered tissues can be used in methods of treating subjects, such as those in need of tissue replacement or

augmentation.
Inventors
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Abstract

(EP2474281)

A new device for the ablation of undesirable tissue such as cells of a cancerous or non-cancerous tumor is disclosed.lt

involves the placement of electrodes into or near the vicinity of the undesirable tissue through the application of electrical

pulses causing irreversible electroporation of the cells throughout the entire area of the undesirable tissue.The electric

pulses irreversibly permeate the cell membranes, thereby invoking cell death.The irreversibly permeabilized cells are left in

situ and are removed by the body immune system.The amount of tissue ablation achievable through the use of irreversible

electroporation without inducing thermal damage is considerable.
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System and method for increasing a target zone for electrical ablation
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Abstract

(US9414881)

System for increasing a target zone for electrical ablation includes a treatment control module executable by a
processor.The control module directs a pulse generator to apply pre-conditioning pulses to subject tissue cells in a pre-
conditioning zone to electroporation, the pre-conditioning zone being smaller than a target ablation zone.After the pre-
conditioning pulses have been applied, the control module directs the pulse generator to apply treatment pulses to
electrically ablate the tissue cells in the target ablation zone.The pre-conditioning pulses cause the pre-conditioning zone to
have a much higher conductivity so that the zone acts as a larger electrode area when the treatment pulses are applied,
which results in a much larger target ablation zone than otherwise possible.
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Abstract
(EP2829249)

The present invention discloses an ablation electrode used in a catheter.The ablation electrode includes an electrode shell,

an optional cavity inside the electrode shell and a temperature sensor.An outflow liquid pathway for the perfusion liquid is

arranged on the electrode shell, and an inflow liquid pathway for the perfusion liquid is arranged in the proximal end of the

electrode shell.A thermal conduction isolation structure is arranged between the temperature sensor and the liquid

pathway.The thickness of the electrode shell where the temperature sensor is located is less than 0.2mm.The present

invention also provides a perfusion electrode catheter which includes the ablation electrode.The perfused electrode

catheter of the present invention can provide efficient prompts on the rising ablation temperature in the ablation process.
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Abstract

(W02012118659)

An electrical ablation device may generally comprise first and second electrodes coupled to an energy source operative to
generate and deliver a first sequence of electrical pulses and a second sequence of electrical pulses to tissue having a
necrotic threshold, wherein the first sequence of electrical pulses delivers a first energy dose that is less than the necrotic
threshold to induce thermal heating in the tissue and the second sequence of electrical pulses delivers a second energy
dose equal to or greater than the necrotic threshold to induce cell necrosis in the tissue by irreversible electroporation.The
first sequence of electrical pulses may each be independently characterized by a first amplitude, a first pulse width, and a
first frequency.The second sequence of electrical pulses may be characterized by a second amplitude, a second pulse
width, and a second frequency.
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Abstract

(US6328735)

A method and system for therapeutically treating a selected volume of tissue with a heated liquid.A therapeutic device,
such as a catheter, is coupled to a source of liquid is heated to therapeutic temperatures by a heating mechanism.The
device imparts thermal energy into the tissue while simultaneously injecting the heated liquid into the tissue.In a preferred
embodiment, the device includes at least one electrode for conducting a radio-frequency current through the tissue in
conjunction with the infusion of heated saline solution to selectively destroy the tissue.
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The invention relates to an ablation catheter (20) which controls the temperature and reduces the coagulation of biological

fluids on a tip (26) of a catheter (20); prevents the impedance rise of tissue in contact with the catheter tip (26); and

maximizes the energy transfer to the tissue, thereby allowing an increase in the lesion size produced by the ablation.The

ablation catheter includes a tip (26) for applying electrical energy to biological tissue.Passages (48) are positioned within

the tip (26) in a variety of manners for directing a fluid flow through the tip (26) to the exterior surface of the tip (26) to

control the temperature and form a protective fluid layer around the tip (26).Monitoring structure (47) is also positioned

within the tip for measurement of the electrical potentials in a biological tissue.Ablation electrode structure (30) is also

positioned within the tip (26) for application of ablative energy to the biological tissue.A flexible, extended embodiment

electrode (90) provides the capability to form deep, linear lesions along a portion of a heart wall during ablation for the

treatment of particular arrhythmias.

Inventors

BRUCKER GREG G
SAUL JEROME PHILIP
SAVAGE STEVEN D

Latest standardized assignees - inventors removed

CORDIS WEBSTER


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=EP-746372&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=7Aa%252Bw%252B6c%252FHCseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=VUUw7c6Zx05Wu++NF5uBhKCa4vFyxJplNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=7Aa%252Bw%252B6c%252FHCseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO1995017222&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=WO9517222&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VnhS0ObXQaouw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=G+xPH7KXPN616Gg47MpZk6Ca4vFyxJplNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VnhS0ObXQaouw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.ic.gc.ca/opic-cipo/cpd/eng/patent/2179711/summary.html?type=number_search
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=CA2179711&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252FabehcDPXcHWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=0T0moSFv377YtcWbxvtmKRX4n5EyVake66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252FabehcDPXcHWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=1866695
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=AU9518666&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=39qM%252FKthl64uw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=+lxbuCunyWDQvPm7ZBZcURX4n5EyVake66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=39qM%252FKthl64uw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=US5462521&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JqK0l%252BNUcBSseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=dvXuJc2Yed3yXTkU224Xp6Ca4vFyxJplNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JqK0l%252BNUcBSseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP0746372
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=EP-746372&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3zI5MCwqzELdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=uhrXS8LAJGMYQ8Tec22zNxX4n5EyVake66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3zI5MCwqzELdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=US5643197&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rBiuA48uj47i3GsTi95nQTNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=6g4YXrv7p2RYj0QJZrUqhgHyEfBrhaPjNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rBiuA48uj47i3GsTi95nQTNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=JP09506808&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nQs5MjyqLNAbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=4tPFkzRqHJ4DYj030TDcFjeISh8T7V+NNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nQs5MjyqLNAbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=682938
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=AU-682938&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JqK0l%252BNUcBSseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=dvXuJc2Yed3yXTkU224Xp3mXtI+wKb3KNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JqK0l%252BNUcBSseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP0746372
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=EP-746372&kind=A4
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8Tx6kQKbjq0bWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=49p6nVG988QvDbORxT6PGRX4n5EyVake66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8Tx6kQKbjq0bWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=US6017338&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JqK0l%252BNUcBSseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=dvXuJc2Yed3yXTkU224Xp2kyFX8ClgOuNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JqK0l%252BNUcBSseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP0746372
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=EP-746372&kind=B1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MnsC%252FyYefI0Y0q7425ec1jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=DavBc4X4YYoyqYaydUYGH+reOWKJn5XDWeUrB63Jy+vtNjR6EE3+kEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MnsC%252FyYefI0Y0q7425ec1jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://www.orbit.com/getDPMARegisterUrl?PN=DE69432671
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=DE69432671&kind=D1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MnsC%252FyYefI0Y0q7425ec1jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=DavBc4X4YYoyqYaydUYGH9rGtsEQYnr6WeUrB63Jy+vtNjR6EE3+kEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MnsC%252FyYefI0Y0q7425ec1jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://www.orbit.com/getDPMARegisterUrl?PN=DE69432671
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=DE69432671&kind=T2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VnhS0ObXQaouw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=G+xPH7KXPN616Gg47MpZk7uDyfZyby4R66kX6Irr/smw0ZQBgTMhTqbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VnhS0ObXQaouw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.ic.gc.ca/opic-cipo/cpd/eng/patent/2179711/summary.html?type=number_search
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=CA2179711&kind=C
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ozfEjXDhxFwbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=HUux0dEJl9lE0g49fTM35DeISh8T7V+NNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ozfEjXDhxFwbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US5462521&ekey=907&xpn=JP3606328&kind=B2

©Questel - FAMPAT Page 10 2019/02/24

Family 8/9 - FAMPAT - ©Questel

Title

(US10154874)

Immunotherapeutic methods using irreversible electroporation
Images

| Infusion
~ Pump

75
Publication data including kind & date
US20180161086 Al 2018-06-14 US20180161086 E ._’:? g Fsbl
Us10154874 B2 2018-12-18 US10154874 E 1'.":? g @
Abstract
(US10154874)

Methods for treating tissue with irreversible electroporation and immunotherapy are described. The methods include placing
a probe in tissue within a human body, wherein the probe has at least a first electrode, applying a plurality of electrical
pulses through the first electrode and a second electrode, causing irreversible electroporation (IRE) of the tissue within a
target ablation zone, and administering one or more exogenous agents into the tissue within the target ablation zone or to
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the human, thereby stimulating or otherwise modulating an immune system response within the body.
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Abstract

(US20160143698)

The invention provides for a system for estimating a 3-dimensional treatment volume for a device that applies treatment

energy through a plurality of electrodes defining a treatment area, the system comprising a memory, a display device, a

processor coupled to the memory and the display device, and a treatment planning module stored in the memory and

executable by the processor.In one embodiment, the treatment planning module is adapted to generate an estimated first

3-dimensional treatment volume for display in the display device based on the ratio of a maximum conductivity of the

treatment area to a baseline conductivity of the treatment area.The invention also provides for a method for estimating 3-

dimensional treatment volume, the steps of which are executable through the processor.In embodiments, the system and

method are based on a numerical model which may be implemented in computer readable code which is executable

through a processor.
Inventors
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