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license Agreement 

THIS AGREEMENT ("Agreement") is entered into this 30th day of July, 2008 (the 
"Effective Date"), by and between Oxygenator Water Technologies, Inc., a Minnesota 
corporation with offices at 6101 Baker Rd., #206, Minnetonka, Minnesota, 55435 
("Licensor") and Aqua Innovations, Inc. a Minnesota corporation with offices at 6101 Baker 
Rd., #206, Minnetonka, Minnesota, 55435 ("licensee", and Licensor and Licensee each a 
"Party" and together the "Parties"). Initially capitalized terms defined in this Agreement 
shall have the meaning ascribed to them respectively herein. 

WITNESS ETH: 

LICENSOR owns the technology for which patents have been issued and are 
pending with respect to electrolytic hydrolysis of water to increase its dissolved oxygen 
content A more complete description of said technology, together with a description of the 
patents issued and currently pending for said technology, is set forth in Article 1 below and 
in Exhibit "A" attached hereto. 

LICENSOR anticipates and intends that it will make additional discoveries and 
improvements to said technology, some of which may be patentable. 

It is further anticipated by the parties that LICENSOR may make improvements to 
said technology and additional discoveries concerning other applications for said 
technology. 

The parties desire that LICENSOR grant a perpetual, exclusive license to 
LICENSEE to develop and sell throughout the world certain products utilizing the 
technology LICENSOR has developed and may in the future develop, all according to the 
terms and conditions set forth in this Agreement. 

The parties further desire that LICENSOR will retain the complete and entire right to 
develop and sell throughout the world in markets not licensed to LICENSEE hereunder 
products utilizing the technology LICENSOR has developed and may in the future develop 
or the technology that LICENSEE may develop in the future, also according to the terms 
and conditions set forth in this Agreement. 

Thus, the parties have agreed to enter into a licensing arrangement by which each 
party will be entitled to benefit from the other party's patents, technology and know-how 
concerning electrolytic hydrolysis of water in the sale of products in certain markets. 

NOW, THEREFORE, based on the foregoing and the mutual covenants and 
agreements herein contained, the parties hereby covenant and agree as follows: 
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EXHIBIT ''B~ 

Al! worldwide markets for: 

• Waste Water Treatment 
;& Medical ,Applications 
• Spott Fishing 
• Aqua Culture 
• Horticulture {consumer and commercial) 
• Hydroponics 

Markets excluded frorr1 license agreement (including but not limited to): 

~ Water Treatment (all applications except waste water) 
~ Fermentation 
• Desalination 
• Hltman Nutrition 
.s Animal Nutrition 
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ARTICLE 1 
DEFINITIONS 

When used in this Agreement, the following terms have the meanings set forth 
below unless a different and common meaning of the term is clearly indicated by the 
context, and variants and derivatives of the following terms shall have correlative 
meanings: 

"Agreement' has the meaning set forth in the preamble, 

"LICENSOR Documents" has the meaning set forth in Section 2.6. 

"LICENSOR Improvements" means all developments LICENSOR may make in the 
LICENSOR Technology or the LICENSEE Technology prior to the termination of 
this Agreement, whether or not patentable, and which are invented, developed, 
discovered or otherwise acquired by LICENSOR and which LICENSOR may 
lawfully communicate to LICENSEE. 

"LICENSOR Markets" means all uses for the LICENSOR Technology and the 
LICENSEE Technology other than in the LICENSEE Markets. 

"LICENSOR Patents" means all of UCENSOR's patents (whether issued to 
LICENSOR or controlled by license rights or otherwise and whether such rights are 
held alone or jointly with others, and patents pending now, or during the term of this 
Agreement, issued to LICENSOR (by any country) relating to the LICENSOR 
Technology, including, but not limited to, those patents and those patents pending 
described on Exhibit A and any continuations, continuations-in-part, divisions, 
registrations, confirmations, reissues, renewals or extensions of term thereof. 

"LICENSOR Products" means any product manufactured and/or sold or distributed 
by LICENSOR or a sub licensee of LICENSOR under any claim contained in the 
LICENSEE Patents. 

"LICENSOR Property' means LICENSOR Patents, LICENSOR Improvements and 
LICENSOR Technology. 

"LICENSOR Technology' means l!CENSOR's unpatented technology and 
information now existing and relating to, and embodying LICENSOR's experience in 
electrolytic hydrolysis of water. LICENSOR Technology shall include the technical 
information in all current and future manuals, formulae, specifications, test data and 
procedures, flow charts, apparatus plans, drawings, designs and other information 
actually communicated by LICENSOR to LICENSEE during the term of this 
Agreement, whether contained in documentary form, electronic medium or 
communicated as a result of LICENSOR imparting the same directly or giving 
LICENSEE access to any of LICENSOR's production facilities. 
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"Effective Date" has the meaning set forth in the preamble. 

"LICENSEE Documents" has the meaning set forth in Section 2.7. 

"LICENSEE Improvements" means all developments LICENSEE may make in the 
LICENSOR Technology or the LICENSEE Technology prior to the termination of 
this Agreement, whether or not patentable and which are invented, developed, 
discovered or otherwise acquired by LICENSEE and which LICENSEE may lawfully 
communicate to LICENSOR. 

"LICENSEE Markets" means those markets for Licensee Products as are 
described in Exhibit B attached hereto. 

"LICENSEE Patents" means all of UCENSEE's patents (whether issued to 
LICENSEE or controlled by license rights or otherwise and whether such rights are 
held alone or jointly with others) which may after the effective date of this 
Agreement be issued (by any country) relating to electrolytic hydrolysis of water and 
any continuations, continuations-in-part, divisions, registrations, confirmations, 
reissues, renewals or extensions of term thereof. 

"LICENSEE Products" means any product manufactured and/or sold or distributed 
to any party other than LICENSOR by LICENSEE or a sublicense of LICENSEE in 
conformity with the terms of this Agreement, including, but not limited to, any 
product which is based on any claim or thing contained in any LICENSOR Property. 

"LICENSEE Property'' means LICENSEE Patents, LICENSEE Improvements and 
LICENSEE Technology. 

"LICENSEE Technology' means LICENSEE's unpatented technology and 
information which LICENSEE may develop relating to, and embodying LICENSEE's 
experience in, the manufacturing, the processing, quality control, and sale of the 
LICENSEE Products. LICENSEE Technology shall include the technical information 
in all manuals, formulae, specifications, test data and procedures, flow charts, 
apparatus plans, drawings, designs and other information actually communicated 
by LICENSEE to LICENSOR during the term of this Agreement, whether contained 
in documentary form, electronic medium or communicated as a result of LICENSEE 
imparting the same directly or giving LICENSOR access to any of LICENSEE's 
production facilities. 

"Territory'' means the world, 
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ARTICLE 2 
MARKETS AND LICENSING 

2.1. Exclusive Markets. The parties agree that unless properly terminated by 
LICENSOR pursuant to Section 5.1 below, LICENSEE will have the exclusive right to 
exploit the LICENSOR Property and the LICENSEE Property in the manufacture, use and 
sale or other distribution of LICENSEE Products in the LICENSEE Markets in the Territory. 
The parties further agree that LICENSOR will have the exclusive right to exploit the 
LICENSOR Property and the LICENSEE Property in the manufacture, use and sale or 
other distribution of LICENSOR Products in the LICENSOR Markets in the Territory. 
LICENSEE may not, directly or indirectly, distribute in any manner any product which 
competes with the LICENSEE Products in any manner nor may LICENSEE assist or have 
any interest in any third party distributing any such products through licensing or 
assignment of technology to any such third party or by any other means. 

2.2. Exclusive License to LICENSEE. Subject to the terms and conditions of this 
Agreement, LICENSOR hereby confers upon LICENSEE the sole and exclusive license, 
with the right of sublicense, under the LICENSOR Property, to make, have made, use and 
sell the LICENSEE Products in the LICENSEE Markets in the Territory and to prevent 
infringement of the LICENSOR Patents, and to prevent unauthorized use and disclosure 
of the LICENSOR Technology in connection therewith. No license is conferred hereby to 
make, have made, use and sell articles which are not LICENSEE Products. 

2.3. Exclusive License to LICENSOR. Subject to the terms and conditions of this 
Agreement, LICENSEE hereby confers upon LICENSOR the sole and exclusive, royalty­
free license, with the right of sublicense, under the LICENSEE Property, to make, have 
made, use and sell the LICENSOR Products in the LICENSOR Markets in the Territory 
and to prevent infringement of the LICENSEE Patents, and to prevent unauthorized use 
and disclosure of the LICENSEE Technology in connection therewith. No license is 
conferred hereby to make, have made, use and sell articles which are not LICENSOR 
Products. 

2.4. Product Markings. The Parties shall insure that all LICENSOR Products 
and all LICENSEE Products are marked with any applicable patent number and all 
labeling and other product information shall be marked in such manner as to conform with 
the patent laws and practices of the country of sale. 

2.5 Transfer of Technology by LICENSOR. As promptly as practicable after 
the execution of this Agreement, LICENSOR shall deliver to LICENSEE all information 
concerning the LICENSOR Property. LICENSOR also promptly shall deliver to LICENSEE 
all future information it acquires concerning the LICENSOR Property. All documentary 
information so delivered or any documentary information following non-documentary 
disclosure by LICENSOR, shall be referred to as "LICENSOR Documents". LICENSEE 
shall receive, use, maintain, restrict access to or copying of, and safeguard the 
LICENSOR Documents in such manner as to maximize the value of the LICENSOR 
Patents, the LICENSOR Technology and the LICENSOR Improvements; without limiting 
the generality of the foregoing, LICENSEE shall, and shall cause its employees and 
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representatives to, use reasonable care to prevent unauthorized access to, copying, use, 
publication, disclosure or other dissemination of the LICENSOR Documents. Upon 1 O 
days advance notice and at reasonable times, LICENSOR shall permit LICENSEE access 
to its technical personnel at its offices or at such locations as is mutually_ agreed upon by 
the Parties. During such visits, technically competent personnel will be provided by 
LICENSOR to answer fully such questions as LICENSEE may have with a view to 
transferring the LICENSOR Property. Nothing in this Section 2.6 shall require LICENSOR 
to disclose to LICENSEE any technological information which it does not own or that is 
otherwise subject to restrictions on use or disclosure. 

2.6. Transfer of Technology by LICENSEE. As promptly as practicable after 
LICENSEE develops, discovers or otherwise comes into possession of LICENSEE 
Patents, LICENSEE Improvements and/or LICENSEE Technology, LICENSEE shall 
deliver to LICENSOR all information concerning same. All documentary information so 
delivered or any documentary information following non-documentary disclosure by 
LICENSEE, shall be referred to as "LICENSEE Documents." LICENSOR shall receive, 
use, maintain, restrict access to or copying of, and safeguard the LICENSEE Documents 
in such manner as to maximize the value of the LICENSEE Patents, the LICENSEE 
Technology and the LICENSEE Improvements; without limiting the generality of the 
foregoing, LICENSOR shall, and shall cause its employees and representatives to, use 
reasonable care to prevent unauthorized access to, copying, use, publication, disclosure 
or other dissemination of the LICENSEE Documents. Upon 10 days advance notice and at 
reasonable times, LICENSEE shall permit LICENSOR access to its technical personnel at 
its offices or at such locations as is mutually agreed upon by the Parties. During such 
visits, technically competent personnel will be provided by LICENSEE to answer fully such 
questions as LICENSOR may have with a view to transferring to LICENSOR the 
LICENSEE Property. Nothing in this Section 2.7 shall require LICENSEE to disclose to 
LICENSOR any technological information which it does not own or that is otherwise 
subject to restrictions on use or disclosure. 

2.7. Further Prosecution of Patents. LICENSOR will continue with the prompt 
prosecution of all pending patent applications filed by LICENSOR as detailed on Schedule 
"A", so long as it is commercially reasonable to do so, and LICENSOR will periodically 
advise LICENSEE of the status of such prosecutions. As soon as practical, the Parties will 
confer to determine the countries for which the Parties desire protection for the 
LICENSOR Patents. In the event that LICENSEE files an application for a patent(s) 
covering electrolytic hydrolysis of water, LICENSEE will periodically advise LICENSOR of 
the status of the prosecution of any such patent. As soon as practicaj after any such 
application by LICENSEE, the Parties will confer to determine the countries for which the 
Parties desire protection for the LICENSEE Patents. From the date of this Agreement, all 
expenses incurred in filing for and maintaining protection in those countries mutually 
agreed upon (other than expenses of prosecuting the original patent application in the first 
jurisdiction, which will be the responsibility of the Party filing the patent application) will be 
shared equally by the Parties. Either Party may seek protection in any country not mutually 
agreed upon by paying the full amount of the cost thereof. A party seeking such additional 
protection will receive the full cooperation of the other Party (other than in paying the 
expenses thereof) in protecting all patents in any such other country. 
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2.8. Additional Covenants. Each of LICENSOR and LICENSEE shall faithfully 
comply with their respective obligations under this Agreement and shall incorporate all 
terms and conditions required by this Agreement in any contracts with third parties to 
whom access to the LICENSOR Property or the LICENSEE Property, as the case may be, 
may (but only in accordance with this Agreement) be given. Each of LICENSOR and 
LICENSEE shall indemnify and hold harmless the other Party and its successors and 
assigns from any injury, loss, or damage of any kind or nature, or any other liability sought 
to be imposed on such Party, and arising out of or in connection with or resulting from the 
marketing, sale or use of the imdemnifying Party's product(s), including any advertising or 
other promotional activities related thereto. 

2.9. Infringement Actions. Neither LICENSOR nor LICENSEE will have any 
responsibility to the other Party for any damage or expense incurred by such other Party 
which arises from any action, claim or cause of action brought by any person as the result 
of any alleged patent infringement or trade secret misappropriation by reason of such 
other Party's manufacture, use or sale of any product under any of the licenses conferred 
hereby. 

2.10. LICENSEE's Rights in Event of Third Party Infringement. LICENSEE 
shall have the right, in LICENSOR's name (if required by law, otherwise, in LICENSEE's 
name) but at LICENSEE's sole expense, to sue third parties in the LICENSEE Markets for 
infringements of the LICENSOR Patents and misappropriation of the LICENSOR 
Technology and unpatented LICENSOR Improvements, and LICENSOR shall, but at 
LICENSEE's expense for LICENSOR's direct associated expenses, fully and promptly 
cooperate and assist LICENSEE in connection with any such suit. LICENSEE shall 
promptly reimburse LICENSOR for said suit-associated direct expenses upon presentation 
of LICENSOR's itemized statement therefor. LICENSOR may, if it so elects, join in any 
such suit as a plaintiff. All damages, awards or settlement proceeds in such suit shall be 
LICENSEE's. If LICENSEE, after notice from LICENSOR of an alleged infringement or 
misappropriation, shall within 90 days fail to institute suit, LICENSOR, in its own name (or, 
if required by law, in its and LICENSEE's name) and at its own expense, may sue 
therefore, and LICENSEE shall, but at LICENSOR's expense for LICENSEE's direct 
associated expenses, fully and promptly cooperate and assist LICENSOR in connection 
with any such suit. LICENSOR shall promptly reimburse LICENSEE for said suit­
associated direct expenses upon presentation of LICENSEE's itemized statement 
therefor. All damages, awards or settlement proceeds in such suit shall be LICENSOR's. 

2.11. LICENSOR's Rights in Event of Third Party Infringement. LICENSOR 
shall have the right, in LICENSEE's name (if required by law, otherwise, in LICENSOR's 
name) but at LICENSOR's sole expense, to sue third parties in the LICENSOR Markets 
for infringements of the LICENSEE Patents and misappropriation of the LICENSEE 
Technology and unpatented LICENSEE Improvements, and LICENSEE shall, but at 
UCENSOR's expense for LICENSEE's direct associated expenses, fully and promptly 
cooperate and assist LICENSOR in connection with any such suit. LICENSEE may, if it so 
elects, join in any such suit as a plaintiff. LICENSOR shall promptly reimburse LICENSEE 
for said suit-associated direct expenses upon presentation of LICENSEE's itemized 
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statement therefor. All damages, awards or settlement proceeds in such suit shall be 
LICENSOR's. If LICENSOR, after notice from LICENSEE of an alleged infringement or 
misappropriation, shall within 90 days fail to institute suit, LICENSEE, in its own name (or, 
if required by law, in its and UCENSOR's name) and at its own expense, may sue 
therefore, and LICENSOR shall, but at LICENSEE's expense for LICENSOR's direct 
associated expenses, fully and promptly cooperate and assist LICENSEE in connection 
with any such suit. LICENSEE shall promptly reimburse LICENSOR for said suit­
associated direct expenses upon presentation of LICENSOR's itemized statement 
therefor. All damages, awards or settlement proceeds in such suit shall be UCENSEE's. 

2.12. LICENSEE Royalty Payment. None. License is granted without cost to 
LICENSEE. 

ARTICLE 3 
fNDEMNIFICATION 

3.1. Indemnification by LICENSEE. LICENSEE shall indemnify and hold 
LICENSOR and its successors and assigns harmless from any injury, loss, or damage of 
any kind or nature, or any other liability sought to be imposed on LICENSOR arising out of 
or in connection with or resulting from the marketing, sale or use of the LICENSEE 
Products, including any advertising or other promotional activities related thereto. 
LICENSOR shall be an added insured party to UCENSEE's product liability insurance, 
which shall have coverage limits of at least two million dollars ($2,000,000) per incident 
and which LICENSEE shall procure and have in place no later than the date on which 
LICENSEE first makes a delivery of any of the LICENSEE Products. Such policy of 
insurance shall provide that it may not be cancelled unless LICENSOR is provided at least 
thirty (30) days advance written notice. 

3.2. Indemnification by LICENSOR. LICENSOR shall indemnify and hold 
LICENSEE and its successors and assigns harmless from any injury, loss, or damage of 
any kind or nature, or any other liability sought to be imposed on LICENSEE arising out of 
or in connection with or resulting from the marketing, sale or use of the LICENSOR 
Products, including any advertising or other promotional activities related thereto. At such 
time, if any, as LICENSOR shall sell LICENSOR Products, LICENSOR shall add 
LICENSEE as an added insured party to LICENSOR's product liability insurance, which 
shall have coverage limits of at least two million dollars ($2,000,000) per incident and 
which LICENSOR shall procure and have in place no later than the date on which 
LICENSOR first makes a delivery of any of the LICENSOR Products. Such policy of 
insurance shall provide that it may not be cancelled unless LICENSEE is provided at least 
thirty (30) days advance written notice. 

ARTICLE 4 
CONFIDENTIALITY 

4.1. Restrictions on Use and Disclosure of LICENSOR Property by 
LICENSEE. LICENSEE shall use the LICENSOR Property in confidence and shall not 
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disclose same to its employees to whom access may be given in accordance with this 
Agreement until each such employee shall have previously agreed not to disclose such 
information. Restrictions on use and disclosure of any portion thereof shall terminate: (a) if 
that portion is, or becomes, generally known within the related trade or industry through no 
default of LICENSEE, or (b) upon the expiration of the obligation of LICENSEE under this 
Agreement to pay royalties to LICENSOR. 

4.2. Restrictions on Use and Disclosure of LICENSEE Property by 
LICENSOR. LICENSOR shall use the LICENSEE Property in confidence and shall not 
disclose same to its employees to whom access may be given in accordance with this 
Agreement until each such employee shall have previously agreed not to disclose such 
information. Restrictions on use and disclosure of any portion thereof shall terminate if that 
portion is, or becomes, generally known within the related trade or industry through no 
default of LICENSOR. 

4.3. Employees; Third Parties Etc. In order to faithfully perform their 
respective obligations under sections 4.1 and 4.2, the Parties shall limit access to the 
other Party's Property to only those of its officers, employees and agents who shall have a 
need to receive or have access to that portion, and then only for the purposes of the 
practice under the licenses conferred by this Agreement. Each Party will require any third 
party, to whom access may be authorized under this Agreement, to execute an 
appropriate confidentiality agreement 

4.4. Authorized Required Disclosures. Nothing in this Article 4 shall prevent a 
Party: (a) from complying (but only to the narrowest extent required by law and regulation 
and with due notice on any submissions to governmental agencies of the confidential or 
proprietary status of the information with a view toward restricting access to, and use or 
disclosure by, third parties) with reasonable requirements of governmental agencies to 
disclose information in order to receive legally required consents or permissions to 
manufacture or sell that Party's Products; or (b) from disclosing information under court 
order, but only after having made all reasonable efforts to secure the court's order to (i) 
limit production, use and disclosure of said information for the purposes of the case and to 
the narrowest class of disclosures practicable under the circumstances and (ii) hold all 
proceedings in camera with a sealed record. 

ARTICLE 5 
RESOLUTION OFJJISPUTES 

All claims, disputes and other matters in question arising out of, or relating to, this 
Agreement or the performance thereof shall be submitted to, and determined by, 
arbitration if good faith negotiations between the parties do not resolve such claim, dispute 
or other matter within 60 days. Such arbitration shall proceed in accordance with the 
Commercial Arbitration Rules of the American Arbitration Association then pertaining (the 
"Rules"), insofar as such Rules are not inconsistent with the provisions expressly set forth 
in this Agreement, unless the parties mutually agree otherwise, and pursuant to the 
following procedures: 
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(a) Notice of the demand for arbitration shall be filed in writing with the other 
Member and with the American Arbitration Association. Each Member shall appoint 
an arbitrator, and those party-appointed arbitrators shall appoint a third neutral 
arbitrator within 10 days. If the party-appointed arbitrators fail to appoint a third, 
neutral arbitrator within 10 days, such third, neutral arbitrator shall be appointed by 
the American Arbitration Association in accordance with the Rules. A determination 
by a majority of the panel shall be binding. 

(b) Reasonable discovery shall be allowed in arbitration. 

(c) All proceedings before the arbitrators shall be held in Minneapolis, Minnesota. 
The governing law shall be as specified in Section 8.1 below. 

(d) The costs and fees of the arbitration, including attorneys' fees, shall be allocated 
by the arbitrators. 

(e) The award rendered by the arbitrators shall be final and judgment may be 
entered in accordance with applicable law and in any court having jurisdiction 
thereof. 

ARTICLE 6 
NOTICES 

6.1. Notices. All communications, demands, notices or objections required or 
permitted to be given or served under this Agreement shall be in writing and shall be 
deemed to have been duly given or made only if delivered in person, deposited in the 
United States mail, postage prepaid, for mailing by certified or registered mail, return 
receipt requested, or delivered by prepaid overnight courier service, addressed to the 
appropriate party as follows: 

If to LICENSOR: Richard Disrud, COO 
Aqua Innovations, Inc. 
6101 Baker Rd., #206 
Minnetonka, Minnesota 55435 

If to LICENSEE: Jeffrey Brink, CEO 
Oxygenator Water Technology, Inc. 
6101 Baker Rd., #206 
Minnetonka, Minnesota 55435 

Either party may change its address by giving notice in writing, stating the new address, to 
the other Party as provided in the foregoing manner. Commencing on the tenth (10th) day 
after the giving of such notice, such newly designated address shall be such Party's 
address for the purpose of all communications, demands, notices or objections required or 
permitted to be given or served under this Agreement. 
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ARTICLE 7 
MISCELLANEOUS 

7.1. Governing Law; Court Proceedings. The validity, performance, and all 
matters relating to the interpretation and effect of this Agreement shall be governed by the 
internal law in effect in the State of Minnesota without regard to principles of law (such as 
"conflicts of law") that might make the law of some other jurisdiction applicable. Without 
limiting the terms set forth in Article 6 with respect to the resolution of disputes, each Party 
agrees to the exclusive and irrevocable jurisdiction of the federal and state courts of 
Minnesota for any claim, action or cause of action arising out of or in any way related to 
this Agreement which may be brought in a court of law and both parties agree that 
personal service from any such court may be effectively served upon a party at the 
respective addresses set forth in Section 7 .1 . 

7 .2. Exhibits. Exhibits, schedules and annexes referred to in this Agreement and 
attached hereto are incorporated herein in full by this reference as if each of such exhibits, 
schedules or annexes were set forth in the body of this Agreement and duly executed by 
the parties hereto. 

7.3. Additional Documents and Acts. Each party agrees that it will use all 
reasonable efforts to take, or cause to be taken, all actions and to do, or cause to be 
done, all things necessary, proper or advisable, including, but not limited to, the execution 
of additional documents and instruments, to consummate, make effective and carry out 
the transactions contemplated by this Agreement. 

7.4. Amendment, Modification or Waiver. No amendment, modification or 
waiver of any condition, provision or term of this Agreement shall be valid or of any effect 
unless made in writing, signed by the party or parties to be bound or its duly authorized 
representative and specifying with particularity the nature and extent of such amendment, 
modification or waiver. Any waiver by any party of a default of another party shall not 
affect or impair any right arising from any subsequent default. 

7 .5. Severable Provisions. Whenever possible, each provision of this Agreement 
will be interpreted in such manner as to be effective and valid under applicable law, but if 
any provision of this Agreement is held to be invalid, illegal or unenforceable under any 
applicable law or rule in any jurisdiction, such provision will be ineffective only to the extent 
of such invalidity, illegality, or unenforceability in such jurisdiction, without invalidating the 
remainder of this Agreement in such jurisdiction or any provision hereof in any other 
jurisdiction. 

7.6. Entire Agreement. This Agreement contains the entire understanding of 
the parties hereto in respect of the transactions contemplated hereby and supersedes all 
prior agreements and understandings between the parties with respect to such subject 
matter. 

7.7. Captions, Headings, Titles or References to Gender. All captions, headings 
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or titles in the paragraphs or sections of this Agreement are inserted for convenience of 
reference only and shall not constitute a part of this Agreement or as a limitation of the 
scope of the particular paragraphs or sections to which they apply. Where appropriate, 
the masculine gender may be read as the feminine gender or the neuter gender, the 
feminine gender may be read as the masculine gender or the neuter gender and the 
neuter gender may be read as the masculine gender or the feminine gender. 

7.8. Counterparts. This Agreement may be executed in two (2) or more 
counterparts, each of which shall be considered one and the same Agreement and shall 
become effective when one or more counterparts have been signed by each of the parties 
and delivered to the other parties. 

IN WITNESS WHEREOF, the parties have executed this Agreement on the date 
first written above. 

AQUA INNOVATIONS, INC. 

Dick Disrud its COO 

Jeff Brink its CEO 
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EXHIBIT"A" 

DESCRIPTION OF LICENSOR PATENTS AND PATENTS PENDING 

United States Patent Number: US 6,689,262 B2 
Date of Patent: February 10, 2004 

Name: Microbubbles of Oxygen 
Application Number: 10/372,017 

An oxygen emitter which is an electrolytic cell. When the anode and cathode are 
separated by a critical distance, very small microbubbles and nanobubbles of oxygen are 
generated. The hydrogen forms bubbles at the cathode, which bubbles rise to the 
surface. The very small oxygen bubbles remain in suspension, forming a solution 
supersatured in oxygen. 

United States Patent Number: US 7,396,441 82 
Publication Date: July 8, 2008 

Name: Flow-Thru Oxygenator 
Application Number: 10/732,326 

An oxygen emitter which is an electrolytic cell. When the anode and cathode are 
separated by a critical distance, very small microbubbles and nanobubbles of oxygen are 
generated. The hydrogen forms bubbles at the cathode, which bubbles rise to the 
surface. The very small oxygen bubbles remain in suspension, forming a solution 
supersatured in oxygen. A flow-through model for oxygenating flowing water. The use of 
supersaturated water for enhancing the growth of plants. Method of applying 
supersaturated water to plants manually, by drip irrigation or in hydroponic culture. The 
treatment of waste water by raising the dissolved oxygen with the use of oxygen emitter. 

Exhibit 1008_0015



United States Patent & Trademark Office Page 1 of 1 

·-:_· '.J: t..i.: ..:."'!,1,.. ~-;;.i~-; 
·':_·, ,-,:~t~.d•. hp;.,,:1-..,:!t,\.'1 • .•.• .f,_,p • ,a: i,.,, 

·•k S-.,.;~•·c•-J:::-:1.:. f.,._v:,u:-, __ .. _ ,·, 
'~u~.,,~--:.,1 ,_ 

F'21t~nt GiJid;,f:Ce cm(; Gen~ra! r:=rn 
+j· Co-:lr.s, Rtilt:~ 0 M~~ua!'5 

tJ Emph:-',,'B~ &. Of'f!t:~ Dif0.:::::x~e::, 

+·! R-8SGU:'"C~.":, & P...:bi!t: l"H;!:.1-.:BS 

:=•Gitent Saar:~J:ss 

P~h~~:t Offi.:-lai Gn:-:~t.t:r.-

ti S-:ar:::~ ~atG-1t.c; & .~pplit:ati•:•ns 

·t1 Se::~i-,:h 810!u9k:::3l Se1qu~nt:-2S 

1"/ •.:op;~s, ::-rndu..:ts & ~i2~1J·;ces 

.-:np~:,·;,):-., s 
-~. Q_.C,' ,i~. K~ 

i•t.;.u,L 

Application Number: 

filing or 371 {c) 
Date: 

Application Type: 

Examiner Name; 

Gmup Art Unit: 

Confirmation 
Number: 

!lttorney Docket 
Number: 

Class/ Subclass: 

First Named 
inventor: 

Title of Invention: 

If you need help: 

12/023,431 

01-31-2008 

Utility 

1\LLEN, CAMERON J 

1797 

7381 

40S6 .02US03 

210/748 

James Andrew Senkiw 
Minneapolis, MN (US) 

Customer Number: 

Status: 

Status Date: 

Location:@ 

Location Date: 

Earliest Publication 
No: 

Earliest Publication 
Date: 

Patent Number: 

Issue Date of Patent: 

fLOW-THROUGM OXYGEi\li\TOR 

Patented Case 

02-10-2010 

ELECTRONIC 

US 2008-01.79259 Al 

07-31-2008 

7,670,495 

03··02·2010 

" {.a// the Patent Electronic Business Center at (866} 217-9197 (toll free) or e-mail EBC@uspto.gov for 
specific questions about Patent Application Information Retrieval (PAIR). 

,. Send general questions about USPTO programs to the USPTO Contact Center (UCC) . 
,. If you experience technica I difficulties or problems with this application, please report them via e·-mail to 

Electronic f.3uslness Support or call 1 800~786-9199, 

Yu:; ca:: sugge,;t USP-:-0 wat.:p2gce~ u, ma~_eri;;l Vs)U wu:..ild ;ikf:!; foaW:e!d u:i th;$ sei.:t:un by E-mei:I tJJ th~ 1/v8bfr:oster@t~~~pto • ..;:~1v. While wa r.:2nn;;t µn):ri::se: tu ;:,rx:n:-r:r:-:c:date. 
a;/ reql:es:IB, y,:,ur -5:~gg-:stta;;~ wii! tie f.:O"f.iid-t=!rn0 and m.ay !~ad to m:her imprcvE-rr.cmt'} ar: the ;:,.ietistte. 

T/.J1s 

Ir 6l~S 

http://portalnspto,gov/extemal/portal/!ut/p/kcxml/04 ___ Sj9SPykssyOxPLMnMz0vMOY ___ Qjz .. , 3/2/2010 Exhibit 1008_0016



Un,ited States Patent: 7670495 Page l of 12 

,USPT<;) fl' A TE:NT F'UJ--~L._;'TE:X;T AND I~~!! .. Q A TAB.£~_§,§; 

c·~--:~:~:{~~~.---_--_-·1 r -~--::~_i:~k ~----_-_-J t~~~~-~~~~~~J c-~-~<~~-~~-t~-~~:J [~~~-~~~~~] 

United States Patent 

Senkiw 

Flow-through oxygenator 

(,~~,,~,,_~,,~,~n,, 

l Bottom I 
t_ ____ : uuh•uuuuu •• • .J 

fy_iew Car;1 r Add to Cmt'I 
'-••••••••• ......... H••H••-=•J 'n•••H• .. •• .. •••••• .. •••••••' 

(" ·---·--------------.. !, 

l ln1ages ; __________________________ ) 

Abstract 

( 1 of 1 ) 

7,670,495 

Ma:rch 2, 2010 

An oxygen emitter which is an electrolytic cell is disclosed. \~lhen the anode and catlaode are separated 
by a critical distance, very small rnicrobubbles and nanobubbles of oxygen are generated. The very 
small oxygen bubbles remain in suspension, forming a solution supersaturated in oxygen. A tlow­
through model for oxygenating flowing water is disclosed. The use of supersaturated water for 
enhancing the growth of plants is disclosed. Methods for applying supersaturated water to plants 
manually, by drip irrigation or in hydroponic culturn are described. The treatment of waste water by 
raising the dissolved oxygen with the use of an oxygen emitter is disclosed. 
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RELATED APPLICATIONS 

This application is a division of application Ser. No. l 0/732,326 filed Dec. 10, 2003, which in tum is a 
continuation-in-part of application Ser. No. 10/372,017, filed Feb. 21, 2003, now U.S. Pat. No. 
6,689,262, which claims the benefit of U.S. Provisional Application No. 60/358,534, filed Feb. 22, 
2002, each ofwhlch is hereby fully incorporated herein by reference. 

Claims 

TI1e invention claimed is: 

1. A method for treating waste water comprising; providing a flow-through oxygenator comprising an 
emitter for electrolytic generation of micro bubbles of oxygen comprising an anode separated at a critical 
distance from a cathode and a power source all in electrical communication with each other, placing the 
emitter within a conduit; and passing waste water through the conduit. 

2. An emitter for electrolytic generation of micro bubbles of oxygen in an aqueous medium comprising: 
an anode separated at a critical distance from a cathode, a nonconductive spacer maintaining the 
separation of the anode and cathode, the nonconductive spacer having a spacer thickness between 0.005 
to 0.050 inches such that the critical distance is less than 0.060 inches and a power source all in 
electrical communication with each other, wherein the critical distance results in the formation of 
oxygen bubbles having a bubble diameter less than 0.0006 inches, said oxygen bubbles being incapable 
of breading the surface tension of the aqueous medium such that said aqueous medium is supersaturated 
with oxygen. 

3. The emitter of claim 2, wherein the anode is a metal or a metallic oxide or a combination of a metal 
and a metallic oxide. 

4. The emitter of claim 2, wherein the anode is platinum and iridium oxide on a support. 

5. The emitter of claim 2, wherein the cathode is a metal or metallic oxide or a combination of a metal 
and a metallic oxide. 

6. The emitter of claim 2, wherein the critical distance is 0.005 to 0.060 inches. 

7. The emitter of claim 2, comprising a plurality of anodes separated at the critical distance from a 
plurality of cathodes. 

8. A method for oxygenating a non-native habitat for ternporarily keeping aquatic animals, comprising: 
inserting the emitter of claim 2 into the aqueous medium, the non-native habitat comprising an 
aquarium, a bait bucket or a live well. 

9. A method for lowering the biologic oxygen demand of polluted water comprising: passing the 
polluted water through a vessel containing the emitter of claim 2. 

l 0. A supersaturated aqueous product formed with the emitter of claim 2, the supersaturated aqueous 
product having an approximately neutral pH. 
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11. The emitter of claim 2, further comprising a timer control, 

12. The emitter of claim 2, wherein the anode and cathode are arranged such that the emitter assumes a 
funnel or pyramidal shaped emitter. 

Description 

FIELD OF THE INVENTION 

This invention relates to the electrolytic generation of microbubbJes of oxygen for increasing the oxygen 
content of flowing water. This invention also relates to the use of superoxygenated water to enhance the 
growth and yield of plants. The flow-through model is useful for oxygenating water for hydroponic 
plant culture, drip irrigation and waste water treatment 

BACKGROUND OF THE INVENTION 

Many benefits may be obtained through raising the oxygen content of aqueous media. Efforts have been 
made to achieve higher saturated or supersaturated oxygen levels for applications such as the 
improvement of water quality in ponds, lakes, rnarshes and reservoirs, the detoxification of 
contaminated water, culture of fish, shrimp and other aquatic animals, biological culture and hydroponic 
culture. For example, fish held in a limited environment such as an aquarium, a bait bucket or a live hold 
tank may quickly use up the dissolved oxygen in the course of normal respiration and are then subject to 
hypoxic stress, which can lead to death. A similar effect is seen in cell cultures, where the respiring cells 
would benefit from higher oxygen content of the medium. Organic pollutants from agricultural, 
municipal and industrial facilities spread through the ground and surface water and adversely affoct life 
forms. Many pollutants are toxic, carcinogenic or mutagenic. Decomposition of these pollutants is 
facilitated by oxygen, both by direct chemical detoxifying reactions or by stimulating the growth of 
detoxifying microflora. Contaminated water is described as having an increased biological oxygen 
demand (BOD) and water treatment is aimed at decreasing the BOD so as to make more oxygen 
available for fish and other life forms. 

The most common method of increasing the oxygen content of a medium is by sparging with air or 
oxygen. vVhile this is a simple method, the resulting large bubbles produced simply break the surface 
and are discharged into the atmosphere. Attempts have been made to reduce the size of the bubbles in 
order to facilitate oxygen transfer by increasing the total surface area of the oxygen bubbles. U.S. Pat. 
No. 5,534,143 discloses a :microbubble generator that achieves a bubble size of about 0.10 millimeters to 
about 3 millimeters in diameter. U.S. Pat No. 6,394,429 ("the 1429 patent") discloses a device for 
producing microbubbles, ranging in size from 0.1 to 100 microns in diameter, by forcing air into the 
fluid at high pressure thmugh a small orifice. 

VV'hen the object of generating bubbles is to oxygenate the water, either air, with an oxygen content of 
about 21 %, or pure oxygen may be used. The production of oxygen and hydrogen by the electrolysis of 
water is well known. A current is applied across an anode and a cathode which are immersed in an 
aqueous medium. The current may be a direct current from a battery or an ,A.C/DC converter from a line. 
Hydrogen gas is produced at the cathode and oxygen gas is produced at the anode. The reactions are: 

TABLE-US-00001 AT THE CATHODE: 4H.sub.2O + 4e.sup.- .fwdarw. 4OH.sup.- + 2H.sub.2 AT 
THE ANODE: 2H.sub.2O .twdarw. O.sub.2 + 4H.sup.+· + 4e.sup.- NET REACTION: 
6H.sub.2O .fwdarw. 4OH.sup.- + 4H.sup.+ ++ 2H.sub.2 + O.sub.2 
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286 kilojoules of energy is required to generate one mole of oxygen. 

The gasses form bubbles which rise to the surface of the fluid and may be collected. Either the oxygen 
or the hydrogen may be collected for various uses. The "electrolytic water" surrounding the anode 
becomes acidic while the electrolytic wat(.'f surrounding the cathode becomes basic. Therefore, the 
electrodes tend to foul or pit and have a limited Hfo in these corrosive environments. 

Many cathodes and anodes are commercially available. U.S. Pat. No. 5,982,609 discloses cathodes 
comprising a metal or metallic oxide of at least one metal selected from the group consisting of 
ruthenium, iridium, nickel, iron, rhodium, rhenimn, cobalt, tungsten, manganese, tantalum, 
molybdenum, lead, titanium, platinum, palladium and osmimn. Anodes are formed from the same 
metallic oxides or metals as cathodes. Electrodes may also be fom1ed from alloys of the above metals or 
metals and oxides co-deposited on a substrate. The cathode and anodes may be fonned on any 
convenient support in any desired shape or size. It is possible to use the same materials or different 
materials for both electrodes. The choice is deten:nined according to the uses. Platinum and iron all.oys 
("stainless steel") are often preferred materials due to their inherent resistance to the conosive 
electrolytic water. An especially preferred anode disclosed in U.S. Pat. No. 4,252,856 comprises vacuum 
deposited iridium oxide. 

Holding vessels for live animals generally have a high population of animals which use up the available 
oxygen rapidly. Pumps to supply oxygen have high power requirements and the noise and bubbling may 
further stress the animals. The available electrolytic generators likewise have high power requirements 
and additionally run at high voltages and produce acidic and basic water which are detrimental to live 
animals. Many of the uses of oxygenators, such as keeping bait or caught fish alive, would benefit from 
portable devices that did not require a source of high power. The need remains for quiet, portable, low 
voltage means to oxygenate water. 

It has also been known that plant roots are healthier when oxygenated water is applied. It is thought that 
oxygen inhibits the growth of deleterious fungi. The water sparged with air as in the 1429 patent was 
shown to increase the biomass of hydroponically grown cucumbers and tomatoes by about 15%. 

The need remains for oxygenator models suitable to be placed in-line in water distribution devices so as 
to be applied to field as well as hydroponic culture. 

SUMMARY OF THE INVENTION 

This invention provides an oxygen emitter which is an electrolytic ceH which generates very small 
microbubbles and nanobubbles of oxygen in an aqueous medium, which bubbles are too small to break 
the surface tension of the medium, resulting in a medium supersaturated with oxygen. 

The electrodes ·may be a metal or oxide of at least one metal selected from the g.roup consisting of 
ruthenium, iridium, nickel, iron, rhodium, rhenium, cobalt, tungsten, manganese, tantalum, 
molybdenum, lead, titanium, platinum, palladium and osmium or oxides thereof. The electrodes may be 
formed into open grids or may be dosed surfaces. 'l11e most preferred cathode is a stainless steel mesh. 
The most preferred mesh is a 1/16 inch grid. The most preferred anode is platinum and iridium oxide on 
a support. A preferred support is titanium. 

In order to form micrnbuhbles and nanobubbles, the anode and cathode are separated by a critical 
distance. The critical distance ranges from 0.005 inches to 0.140 inches. The preferred critical distance 
is from 0.045 to 0.060 inches. 
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Models of different size are provided to be applicable to various volumes of aqueous medium to be 
oxygenated. TI1e public is directed to choose the applicable model based on volume and power 
requirements of projected use. Those models with low voltage requirements are especially suited to 
oxygenating water in which animals are to he held. 

Controls are provided to regulate the current and timing of electrolysis. 

A flow-through model is provided which may be connected in-line to a watering hose or to a hydroponic 
circulating system. The flow-through model can be formed into a tube with triangular cross-section. In 
this model, the anode is placed toward the outside of the tube and the cathode is placed on the inside, 
contacting the water flow. Alternatively, the anodes and cathodes may be in plates parallel to the long 
axis of the tube, or may be plates in a wafer stack. Alternately, the electrodes may be placed in a side 
tube f'T" model) out of the direct flow of water. Protocols are provided to produce superoxygenated 
water at the desired flow rate and at the desired power usage. Controls are inserted to activate 
electrolysis when water is flowing and deactivate electrolysis at rest. 

This invention includes a method to promote growth and increase yield of plants by application of 
superoxygenated water. The water treated with the emitter of this invention is one exarnple of 
superoxygenated water. Plants may be grown in hydroponic culture or in soil. The use of the fiow­
through model for drip irrigation of crops and waste water treatment is disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l is the O.sub.2 emitter of the invention. 

FIG. 2 is an assembled device. 

FIG. 3 is a diagram of the electronic controls of the O.sub.2 emitter. 

FIG. 4 shows a funnel or pyramid variation of the O.sub.2 emitter. 

FIG. 5 shows a multilayer sandwich O.sub.2 emitter. 

FIG. 6 shows the yield of tomato plants watered with superoxygenated water. 

FIG. 7 shows an oxygenation chamber suitable for flow-through applications. FIG. 7A is a cross section 
showing arrangement of three plate electrodes. FIG. 7B is a longitudinal section showing the points of 
connection to the power source. 

FIG. 8 is a graph showing the oxygenation of waste water. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

For the purpose of describing the present invention, the following terms have these meanings: 

"Critical. distance" means the distance separating the anode and cathode at which evolved oxygen forms 
microbubbles and nanobubbles. 
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"Critical distance" means the distance separating the anode and cathode at which evolved oxygen fonns 
microbubbles and nanobubbles. 

"O.sub.2 emitter" means a cell comprised of at least one anode and at least one cathode separated by the 
critical distance. 

!!Metal" means a metal or an alloy of one or more metals. 

"Microbubble" means a bubble with a diameter less than 50 microns. 

"Nanobubble11 means a bubble \•1ith a diameter less than that necessary to break the surface tension of 
water. Nanobubbles remain suspended in the water, giving the water an opalescent or rnHky appearance. 

"Supersaturated" means oxygen at a higher concentration than nom1aI calculated oxygen solubility at a 
particular temperature and pressure. 

"Superoxygenated water" means water with an oxygen content at least 120% of that calculated to be 
saturated at a temperature. 

"\Vater" means any aqueous medium with resistance less than one ohm per square centimeter; that is, a 
medium that can suppmi the electrolysis of water. rn general, the lower Hmit of resistance for a medium 
that can support electrolysis is water containing more than 2000 ppm total dissolved solids. 

The present invention produces microbubbles and nanobubbles of oxygen via the electrolysis of water. 
As molecular oxygen radical (atomic weight 8) is produced, it reacts to fom1 molecular oxygen, O.sub.2. 
In the special dimensions of the invention, as explained in more detail in the following examples, 
O.sub.2 forms bubbles which are too small to break the surface tension of the fluid. These bubbles 
remain suspended indefinitely in the fluid and, when allowed to build up, make the fluid opalescent or 
milky. Only after several hours do the bubbles begin to coalesce on the sides of the container and the 
water clears. During that time, the water is su_persahrrated with oxygen. In contra.st, the H.sub.2 formed 
readily coalesces into larger bubbles which are discharged into the atmosphere, as can be seen by bubble 
formation at the cathode. 

The first objective of this invention was to make an oxygen emitter with low power demands, low 
voltage and low current for use with live animals. For that reason, a small button emitter was devised. 
The anode and cathode were set at varying distances. It was found that electrolysis took place at very 
short distances before arcing of the current occurred. Surprisingly, at slightly larger distances, the water 
became milky and no bubbles formed at the anode, while hydrogen continued to be bubbled off the 
cathode. At distance of 0.140 inches between the anode and cathode, it was observed that the oxygen 
formed bubbles at the anode. Therefore, the critical distance for microbubble and nanobubble formation 
was determined to be between 0.005 inches and 0.140 inches. 

EXAMPLE 1 

Oxygen Emitter 

As shown in FIG. 1, the oxygen evolving anode 1 selected as the most efficient is an iridium oxide 
coated single sided sheet of platinum on a support of titanium (Eltech, Fairport Barbor, Ohio). The 
cathode 2 is a (fraction ( 1/16)} inch mesh (size 8 mesh) marine stainless steel screen. The anode and 
cathode are separated by a non-conducting spacer 3 containing a gap 4 for the passage of gas and mixing 
of anodic and cathodic water and connected to a power source through a connection point 5. FIG. 2 
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shows a plan view of the assembled device. TI1e O.sub.2 emitter 6 with the anode connecting wire 7 and 
the cathode connecting wire 8 is contained in an enclosure 9, connected to the battery compartment 10. 
The spacer thickness is critical as it sets the critical distance. It must be of sufficient thickness to prevent 
arcing of the current, but thin enough to separate the electrodes by no more than 0.140 inches. Above 
that thickness, the power needs are higher and the oxygen bubbles fom1ed at higher voltage will 
coalesce and escape the fluid. Preferably, the spacer is :from 0.005 to 0.075 inches thick. At the lower 
limits, the emitter tends to foul more quickly. Most preferably, the spacer is about 0.050 inches thick. 
The spacer may be any nonconductive material such as nylon, fiberglass, Teflon.RTM., polymer or 
other plastic. Because of the criticality of the space distance, it is preferable to have a non-compressible 
spacer. It was found that Buna, with a durometer measure of 60 was not acceptable due to 
decomposition. Viton, a common fluoroelastomer, has a durometer measure of 90 and was found to hold 
its shape well. 

In operation, a small device with an O.sub.2 emitter 1.485 inches in diameter was driven by 4AA 
batteries. The {,,Titical distance was held at 0.050 inches with a Viton spacer. Five gallons of water 
became saturated in seven minutes. This size is suitable for raising oxygen levels in an aquarium or bait 
bucket 

It is convenient to attach a control circuit which comprises a timer that is thermostatically controll.ed by 
a temperature sensor which determines the off time for the cathode. ~1hen the temperature of the 
solution changes, the resistance of the them1istor changes, which causes an off time of a certain 
duration. In cool water, the duration is longer so in a given volume, the emitter generates less oxygen. 
When the water is warmer and therefore hold less oxygen, the duration of off time is shorter. TinIS the 
device is self-controlled to use power most economically. FIG. 3 shows a block diagram of a timer 
control with anode 1, cathode 2, thennistor temperature sensor 3, timer control circuit 4 and wire from a 
direct current power source 5. 

EXAMPLE2 

Measurement of O.sub.2 Bubbles 

Attempts were made to measure the diameter of the O.sub.2 bubbles emitted by the device of Example 
1. In the case of particles other than gasses, measurements can easily be made by scanning electron 
microscopy, but gasses do not survive electron microscopy. Large bubble may be measured by pore 
exclusion, for example, which is also not feasible when measuring a gas bubble. A black and white 
digital, high contrast, backlit photograph of treated water with a millimeter scale reference was shot of 
water produced by the emitter of Example 1. About 125 bubbles were seen in the area selected for 
measurement. Seven bubbles ranging from the smallest clearly seen to the largest were measured. The 
area was enlarged, giving a scale multiplier of 0.029412. 

Recorded bubble diameters at scale were 0.16, 0.22, 0.35, 0.51, 0.76, 0.88 and 1.09 millimeters. The last 
three were considt,"fed outliers by reverse analysis of variance and were assumed to be hydrogen 
bubbles. When multiplied by the scale multiplier, the assumed O.sub.2 bubbles were found to range 
from 4. 7 to 15 microns in diameter. This test was limited by the resolution of the camera and smaller 
bubbles in the nanometer range could not be resolved. It is known that white light cannot resolve 
features in the nanometer size range, so monochromatic laser light may give resolution sensitive enough 
to measure smaller bubbles. Effmis continue to increase the sensitivity of measurement so that sub­
micron diameter bubbles can be measured. 

EXAMPLE3 
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Other Models of Oxygen Emitter 

Depending on the volume of fluid to be oxygenated, the oxygen emitter of this invention may be shaped 
as a circle, rectangle, cone or other model. One or more may be set in a substrate that may be metal, 
glass, plastic or other material. The substrate is not critical as long as the current is isolated to the 
electrodes by the nonconductor spacer material of a thickness from 0.005 to 0.075 inches, preferably 
0.050 inches. It has been noticed that the flow of water seems to he at the periphery of the emitter, while 
the evolved visible bubbles (H.sub.2) arise at the center of the emitter. Therefore, a funnel or pyramidal 
shaped emitter was constructed to treat larger volumes of fluid. FIG. 4 is a cross sectional diagram of 
such an emitter. The anode 1 is formed as an open grid separated from a marine grade stainless steel 
screen cathode 2 by the critical distance by spacer 3 around the periphery of the emitter and at the apex. 
This flow-through embodiment is suitable for treating large volumes of water rapidly. 

The size may be varied as required. A round emitter for oxygenating a bait bucket may be about 2 inches 
in diruneter, while a 3-inch diameter en1itter is adequate for oxygenating a 10 to 40 gallon tank. The live 
well of a fishing boat will generally hold 40 to 80 gallons of water and require a 4-inch diameter emitter. 
It is within the scope of this invention to construct larger emitters or to use several in a series to 
oxygenate larger volumes. It is also within the scope of this invention to vary the model to provide for 
low voltage and amperage in cases where the need for oxygen is moderate and long lasting or 
conversely, to supersaturate water very quickly at higher voltage and amperage. In the special 
dimensions of the present invention, it has been found that a 6 volt battery supplying a current as low as 
40 milliamperes is sufficient to generate oxygen. Such a model is especially useful with live plants or 
animals, while it is more convenient for industrial use to use a higher voltage and current. Table I shows 
a number of models suitable to various uses. 

TABLE-US-00002 TABLE I Emitter Model Gallons Volts Amps Max. Ave Watts Bait keeper 5 6 0.090 
0.060 0.36 Livewell 32 12 0.180 0.120 1.44 OEM 2 inch 10 12 0.210 0.120 1.44 Bait store 70 12 0.180 
().180 2.16 Double cycle 2 12 0.180 ().180 2.16 OEM 3 inch 50 12 0.500 0.265 3.48 OEM 4 inch 80 12 
0.980 0.410 4.92 Water pail 2 24 1.200 1.200 28.80 Plate 250 12 5.000 2.500 30.00 

EXAMPLE4 

Multilayer Sandwich O.sub.2 Emitter 

An O.sub.2 emitter was made in a multilayer sandwich embodiment. (FIG. 5) An iridium oxide coated 
platinum anode 1 was formed into a grid to allow good water flow and sandwiched between two 
stainless steel screen cathodes 2. Spacing was held at the critical distance by nylon spacers 3. The 
embodiment illustrated is held in a cassette 4 which is secured by nylon bolt 5 with a nylon washer 6. 
The dimensions selected were: 

TABLE-US-00003 cathode screen 0.045 inches thick nylon spacer 0.053 inches thick anode grid 0.035 
inches thick nylon spacer 0.053 inches thick cathode screen 0.045 inches thick, 

for an overall emitter thickness of 0.231 inches thick inches. 

ff a more powerful emitter is desired, it is within the scope of this invention to repeat the sequence of 
stacking. For example, an embodiment may easily be constructed with this sequence: cathode, spacer, 
anode, spacer, cathode, spacer, anode, spacer, cathode, spacer, anode, spacer, cathode. The number of 
layers in the sandwich is limited only by the power requirements acceptable for an application. 

EXAMPLES 
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Effect of Superoxygenated Water on the Growth of Plants 

It is known that oxygen is important fur the grovvth of plants. Although plants evolve oxygen during 
photosynthesis, they also have a requirernent for oxygen for respiration. Oxygen is evolved in the leaves 
of the plants, while often the roots are in a hypoxic environment without enough oxygen to support 
optimum respiration, which can be reflected in less than optimum growth and nutrient utilization. 
Hydroponically grown plants are particularly susceptible to oxygen deficit in the root system. U.S. Pat. 
No. 5,887,383 describes a liquid supply pump unit for hydroponic cultures which attain oxygen 
emichment by sparging with air. Such a method has high energy requirements and is noisy. 
Furthermore, while suitable for self-contained hydroponic culture, the apparatus is not usable for field 
irrigation. In a report available on the web, it was shown that hydroponically grown cucumbers and 
tomatoes supplied with water oxygenated with a device similar to that described in the 1429 patent had 
increased biomass of about 12% and 17% respectively. It should be noted that when sparged with air, 
the water may become saturated with oxygen, but it is unlikely that the water is superoxygenated. 

A. Superoxygenated Water in Hydroponic Culture. 

Two small hydroponic systems were set up to grow two tomato plants. Circulation protocols were 
identical except that the 2 li2 gallon water reservoir for the Control plant was eroated with and 
aquarium bubbler and that for the Test plant was oxygenated with a five-inch strip emitter for two 
minutes prior to pumping. The cycle was set at four minutes of pumping, followed by four minutes of 
rest. The control water had an oxygen content of about 97% to 103% saturation, that is, it was saturated 
with oxygen. The test water had an oxygen content of about 153 % to 165% saturation, that is, it was 
supersaturated. The test plant was at least four times the volume of the control plant and began to show 
what looked like fertilizer bum. At that point the fertilizer for the Test plant was reduced by half. Since 
the plants were not exposed to natural light but to continuous artificial light in an indoor environment 
without the natural means of fertilization (wind and/or insects), the experiment was discontinued after 
three months. At that time, the Test plant but not the Control plant had blossomed. 

B. Superoxygenated Water in Field Culture. 

A pilot study was designed to ascertain that plants outside the hydroponic culture facility would benefit 
from the application of oxygen. It was decided to use water treated with the emitter of Example 1 as the 
oxygen carrier. Since water so treated is supersaturated, it is an excellent carrier of oxygen. 

Tomato seeds (Burpee "Big Boy") were planted in one-inch diameter peat and dirt plugs encased in 
cheese cloth and placed in a tray in a southwest window. Controls were watered once a day with tap 
water ("Control") or oxygenated water ("Test"). Both Controls and Test sprouted at one week. After five 
weeks, the Test plants were an average of 11 inches tall while the Controls were an average of nine 
inches tall. At this time, May 10, when the threat of frost in Minnesota was minimal, the plants were 
transplanted to 13 inch diameter pots with drainage holes. Four inches of top soil was added to each pot, 
topped off with four inches of Scott's Potting Soil. TI1e pots were placed outside in a sunny area with at 
least eight hours a day of foll sun. The plants were watered as needed with either plain tap water 
(Control) or oxygenated water ('fost). The oxygenated water was produced by use of the emitter of 
Example 1 run for one-half hour in a five-gallon container of water. Previous experiments showed that 
water thus treated had an oxygen content from 160% to 260% saturation. The Test plants flowered on 
June 4, while the Controls did not flower until June 18. For both groups, every plant in the group first 
had flowers on the same day. All plants were fertilized on July 2 and a soaker hose provided because the 
plants were now so big that watering by hand was difficult. The soaker hose was run for one half to one 
hour each morning, depending on the weather, to a point at which the soil was saturated with water. One 
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half hour after the soaker hose was turned off, about 750 ml of superoxygenated water was applied to 
each of the Test plants. 

The Test plants were bushier than the Controls although the heights were similar. At this time, there 
were eight Control plants and seven Test plants because one of the Test plants broke in a stonn. On July 
2, the control plants averaged about 17 primary branches from the vine stt.m, while the control plants 
averaged about 13 primary branches from the vine stern. As the tomatoes matured, each was weighed on 
a kitchen scale at harvest. The yield history is shown in Table II. 

T ABLE-US-00004 TABLE II Control, grams Test, grams tomatoes from tomatoes from eight plants/ 
seven plants/ Week of: cumulative total cumulative total July 27 240 400 August 3 180 420 2910 3310 
August 10 905 1325 1830 5140 August 17 410 1735 2590 7730 August 24 3300 5035 2470 l 0200 
August 3141509175 1580 11780 September 15 not weighed 3710 15490 Final Harvest 6435 15620 
8895 24385 September 24 

The total yield for the eight Control plants was 15620 grams or 1952 grams of tomatoes per plant 

The total yield for the seven Test plants was 24385 grams or 3484 grams of tomatoes per plant, an 
increase in yield of about 79% over the Control plants. 

FIG. 6 shows the cumulative total as plotted against time. Not only did the Test plants blossom and bear 
fruit earlier, but that the Control plants never caught up to the test plants in the short Minnesota growing 
season. It should be noted that the experiment was terminated because of predicted frost. AH fruits, both 
green and red, were harvested and weighed at that po:int. 

EXA.MPLE6 

Flow-Tirrough Emitter for Agricultural Use 

In order to apply the findings of example 5 to agricultural uses, an emitter than can oxygenate rum1ing 
water efficiently was developed. In FIG. 7(A), the oxygenation chamber is comprised ofthree anodes 1 
and cathodes 2, of appropriate size to fit inside a tube or hose and St,-parated by the critical distance are 
placed within a tube or hose 3 at 120.degree. angles to each other. TI1e anodes and cathodes are 
positioned with stabilizing hardware 4. The stabilizing hardware, which can be any configuration such 
as a screw, rod or washer, is preferably formed from stainless steel. FIG. 7(B) shows a plan view of the 
oxygenation chamber with stabilizing hardware 4 serving as a connector to the power source and 
stabilizing hardware 5 serving as a connector to the power source. The active area is shown at 6. 

This invention is not limited to the design selected for this embodiment. 'Those skil.led in the art can 
readily fabricate any of the emitters shown in FIG. 4 or 5, or can design other embodiments that will 
oxygenate flowing water. One useful embodiment is the "T" model, wherein the emitter unit is set in a 
side arm. 111e emitted bubbles are swept into the water t1ow. The unit is detachable for easy servicing. 
Table HI shows several models of flow through emitters. The voltage and flowrates were held constant 
and the current varied. The Dissolved oxygen (DO) from the source was 7 .1 mg/liter. The starting 
temperature was 12.2.degree. C. but the flowing water cooled slightly to 11 or 11.5.degree. C. Without 
undue experimentation, anyone may easily select the embodiment that best suits desired characteristics 
from Table In or designed with the teachings of Table HI. 

TABLE-US-00005 TABLE III ACTIVE DO OF* ELECTRODE CURRENT, FLOW RATE SAMPLE 
AT MODEL AREA, SQ.IN. VOLTAGE AMPS. GAL/MINUTE ONE MINUTE 2-Inch "T" 2 28.3 0.72 
12 N/A 3-inch "T" 3 28.3 1.75 12 N/A 2-plate Tube 20 28.3 9.1 12 8.4 3-Plate tube 30 28.3 12.8 12 9.6 
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* As the apparatus runs longer, the flowing water becomes milky, indicating supersaturation. The one­
minute time point shows the rapid increase in oxygenation. 

The following plants will be tested for response to superoxygenated water: grape vines, lettuce, and 
radishes in three different climate zones. The operators for these facilities ,;,vill be supplied with units for 
drip irrigation. Drip irrigation is a teclmique wherein water is pumped through a pipe or hose with 
perforations at the site of each plant to be irrigated. The conduit may be underground or above ground. 
Since the water is applied directly to the plant rather than wetting the entire field, this tedmique is 
especially useful in arid climates or for plants requiring high fertilizer applications. 

The superoxygenated water will be applied by drip irrigation per the usual protocol for the respective 
plants. Growth and yield will be compared to the same plants given only the usual irrigation water. Pest 
control and fertilization will be the same between test and control plants, except that the operators of the 
experiments will be cautioned to be aware of the possibility of fertilizer hum in the test plants and to 
adjust their protocols accordingly. 

It is expected that the superoxygenated plants vvith drip irrigation will show more improved pertormance 
with more continuous application of oxygen than did the tomato plants of Example 5, which were given 
superoxygenated water only once a day. 

EXAMPLE? 

Treatment of\Vaste \Vater 

\Vaste water, with a high organic content, has a high BOD, due to the bacterial flora. It is desirable to 
raise the oxygen content ofthe waste water in order to cause the flora to flocculate. However, it is very 
difficult to effectively oxygenate such water. Using a 4 inch OEM (see Table I) with a 12 volt battery, 
four liters of waste water in a five gallon pail were oxygenated. As shown in FIG. 8, the dissolved 
oxygen went from 0.5 mgil to 10.8 mgil in nine minutes. 

Those skilled in the art will readily comprehend that variations, modifications and additions may in the 
embodiments described herein may be made. Therefore, such variations, modifications and additions are 
within the scope of the appended claims. 
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AGREEMENT OF STRICT FORECLOSURE 

THIS AGREEMENT OF STRICT FORECLOSURE (the "Agreement") is made, entered 
into and effective as of October 4, 2012 (the "Effective Date"), by and between AQUA 
INNOVATIONS IN CORPORA TED ("Debtor"), a Minnesota corporation, and ROY H. LECY 
("Secured Party"), who holds a certain security interest in the assets of Debtor as set forth below 
as security under a certain Promissory Note dated December 1, 2006, executed by Debtor in 
favor of Secured Party in the principal amount of Two Hundred Eighteen Thousand Eight 
Hundred Twenty-Seven and 29/100 Dollars ($218,827.49) (the "Note"). Either Debtor or 
Secured Party may be individually refen-ed to herein as a "12.m!Y" or collectively as the "parties." 

RECITALS 

WHEREAS, Secured Party is a shareholder of Debtor who holds nine hundred twenty­
eight thousand three hundred thirty-four (928,334) shares of Debtor's common stock and twenty­
six thousand six hundred sixty-seven (26,667) shares of Debtor's Preferred Series A stock; and 

WHEREAS, Secured Party loaned Debtor various amounts of money over the course of 
several years, as documented in the Note; and 

WHEREAS, Debtor is in default of its obligations pursuant to the Note; and 

WHEREAS, as of December 31, 2011, the sum of Two Hundred Seven Thousand 
Ninety-Eight and no/100 Dollars ($207,098.00) remains due and owing Secured Party from 
Debtor (the "Outstanding Debt"); and 

WHEREAS, the Note provides Secured Party a security interest in all of Debtor's 
"patents and physical assets''; and 

WHEREAS, Secured Party perfected his security interest via the filing of a Uniform 
Commercial Code Financing Statement with the Minnesota Secretary of State on or about 
February 10, 2012, Filing Number 201227190568; and 

WHEREAS, Secured Party is currently the only secured creditor of Debtor; and 

WHEREAS, Debtor is no longer a going business concern; and 

WHEREAS, Debtor has no viable assets other than its rights as Licensee m1der that 
certain License Agreement dated July 30, 2008 (the "License Agreement"), a copy of which is 
attached hereto as Exhibit A, entered into by and between Debtor and Oxygenator Water 
Technologies, Inc. ("OWT"), a Minnesota corporation, pursuant to which Debtor holds certain 
perpetual, exclusive and royalty free licenses as further described in the License Agreement, any 
property of Debtor as set forth in the License Agreement, including but not limited to any 
Licensee Documents, Licensee Improvements, Licensee Patents, Licensee Products, Licensee 
Property or Licensee Technology, all as defined in the License Agreement and certain shares of 
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OWT's conunon stock held by Debtor (the "OWT Stock" or collectively with the License 
Agreement and the other property of Debtor set forth herein, the "Collateral"); and 

WHEREAS, Secured Party, as Debtor's sole secured creditor, is entitled to foreclose on 
the Collateral securing the Note; and 

WHEREAS, Secured Party has agreed and Debtor has consented to Secured Party's 
acceptance of the Collateral in full satisfaction of Debtor's obligations under the Note in 
accordance with Sections 9-620 through 9-622 of the Unifonn Commercial Code (the "UCC"), 
as adopted in the State of Minnesota as Milmesota Statutes Sections 336.9-620 through 336.9-
622. 

AGREEMENTS 

NOW, THEREFORE, in consideration of the foregoing, Debtor and Secured Party 
hereto agree as follows: 

1. Recitals. Debtor hereby acknowledges that the recitals set forth above are true and 
correct and such recitals are hereby made a part of this Agreement. 

2. Conveyance of Collateral; Satisfaction of Outstanding Debt. Pursuant to Minnesota 
Statutes Sections 336.9-620 through 336.9-622, Debtor assigns all right, title and interest in and 
to the Collateral to Secured Party, agrees to immediately surrender the Collateral to Secured 
Party and Secured Party shall retain the Collateral in full satisfaction of the Outstanding Debt. 
Debtor shall deliver the Stock Powers Certificate (Assignment Separate from Certificate) for the 
OWT Stock attached hereto as Exhibit B to Secured Party contemporaneous with Debtor's 
execution of this Agreement. Secured Party does not assume, and nothing herein shall be 
construed to obligate Secured Party to pay, any leases, liabilities or obligations of Debtor. 

3. Waiver. Pursuant to Section 9-624 of the UCC, Mim1esota Statutes Section 336.9-624, 
Debtor hereby waives and renounces all of its rights to notification under Section 9-611 of the 
UCC, Minnesota Statutes Section 336.9-611, or any other state in which any Collateral may be 
located as to the sale or other disposition by Secured Party of the Collateral and all rights under 
Sections 9-620 and 9-623 of the UCC, Minnesota Statutes Sections 336.9-620 and 336.9-623, 
regarding acceptance of collateral as discharge of the obligations of Debtor to Secured Party, 
mandatory disposition of the Collateral and the waiver of Debtor's rights to redeem collateral, 
respectively. Debtor further knowingly and intelligently waives any rights it may have to notice 
and a hearing before a court of competent jurisdiction. 

4. Representations and Warranties. Debtor represents and warrants the following: 

4.1 Debtor has the power and is duly authorized to enter into and perform this 
Agreement, and Debtor has complied with and is in good standing with respect to 
all laws, statutes and ordinances of all federal, state and local governmental 
entities having jurisdiction over them. Debtor hereby represents and waiTants that 
this Agreement is a legal, valid and binding agreement, enforceable in accordance 
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with its terms and shall be binding upon Debtor and its respective representatives, 
successors and assigns. 

4.2 Debtor represents, warrants and covenants that it has valid title to all of the 
Collateral being turned over herewith. 

5. [h1tentionally Omitted]. 

6. Representation by Counsel. Debtor aclmowledges that it has been represented by legal 
counsel of its choice, Jamie R. Pierce of Hinshaw & Culbertson, LLP, in co1mection with the 
execution and delivery of this Agreement. 

7. Notices. Any notice required or pennitted under this Agreement shall be in writing and 
shall be deemed to be given when and if sent by certified mail, return receipt requested, postage 
pre-paid, properly addressed as follows, or such other address as may hereafter be designated in 
writing by either of the parties: 

Secured Party: 

Debtor: 

Roy Lecy 
c/o Nathan M. Brandenburg 
Siegel Brill, P.A. 
100 Washington A venue South, Suite 13 00 
Minneapolis, MN 55401 

Aqua Im1ovations h1corporated 
6101 Baker Road, Suite 206 
Minnetonka, MN 55345 

With a copy to: 

Jamie R. Pierce 
Hinshaw & Culbertson, LLP 
333 South Seventh Street, Suite 2000 
Minneapolis, MN 55402 

8. Amendments, Waivers, Assignment. No amendment, waiver or assigmnent of the 
provisions of this Agreement shall be effective unless the same shall be in writing and be signed 
by the party against whom it is to be enforced, and then such amendment, waiver or assigmnent 
shall be effective only in the specific interest and for the specific purpose which given. 

9. Necessary Documents. The parties agree that they shall execute any and all documents 
necessary to carry out the tenns and conditions of this Agreement. 

10. Governing Law; Venue. This Agreement shall be governed and construed under and in 
accordance with the laws of the State of Milmesota. Any dispute arising under this Agreement 
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and/or between the parties shall be venued in the state and federal courts located in Minneapolis, 
Milmesota. 

11. Entire Agreement. This Agreement contains the entire Agreement by and between the 
parties hereto with respect to the transactions contemplated herein, which shall supersede any 
prior oral negotiations and agreements and shall be binding upon the parties hereto and their 
successors and assigns. 

12. Merger. All prior oral and written communications, commitments, alleged 
commitments, promises, alleged promises, agreements and alleged agreements by or between 
Secured Party and Debtor are hereby merged into this Agreement. 

13. Severability. If any part of this Agreement is held to be illegal, invalid or unenforceable, 
the remainder of this Agreement shall continue in full force and effect, notwithstanding such 
illegality, invalidity or unenforceability. 

14. Headings. The section headings in this Agreement are included herein for convenience 
or reference only and shall not constitute a part of this Agreement for any other purposes. 

15. Successors and Assigns. This Agreement shall be bindi11g upon and shall inure to the 
benefit of the parties hereto and their respective successors and assigns, except that Debtor may 
not assign or transfer its rights or obligations hereunder without the prior written consent of 
Secured Party. 

16. Counterparts. This Agreement may be executed in one or more counterparts, each of 
which shall be deemed to be an original and all of which shall constitute one and the same 
instrument. 

17. Indemnification. Debtor agrees to indeninify, defend and hold Secured Party, his 
respective employees, agents, representatives and attorneys hannless from any claim or cause of 
action ( except for a claim of fraud against Secured Party) by any third party based in whole or in 
part upon the tenns of this Agreement or their actions or omissions in fulfilling or enforcing this 
Agreement or based upon any failure by Debtor to pay all taxes, or other indebtedness or fulfill 
any obligations they may have with other third parties which may be affected by this Agreement 
or the omissions or actions of the parties relative thereto. 

[This space intentionally left blank; signature page follows.] 
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IN WITNESS WHEREOF, Secured Party and Debtor hereto have executed this 
Agreement as of the Effective Date. 

Debtor: Aqua Innovations Incorporated 

STATE OF MINNESOTA ) 
) ss. 

COUNTY OF HENNEPIN ) 

Thi . document wa~ 9.9knowlegged before me on_ October !l___, 20_12, by 
~=""--1-~=.l.4__._ __ _,, asf1J.w c:f..11,ufii/4 Oy'/ifM... of Aqua Innovations Incorporated, a Mnmesota 
c poration. ~ U 

Notary Stamp: 

RoyH. Lecy 

STATE OF MINNESOTA ) 
) ss. 

COUNTY OF HENNEPIN ) 

This document was acknowledged before me on September~~' 2012, by Roy H. Lecy, 
an individual resident of the State of Minnesota. 

Notary Stamp: 

Notary Signature 
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IN WITNESS WHEREOF, Secured Pruty and Debtor hereto have executed this 
Agreement as of the Effective Date. 

Debtor: Aqua Innovations Incorporated 

By: ______________ _ 

Its: ----------------

STATEOFMINNESOTA ) 
) ss. 

COUNTY OF HENNEPIN ) 

This document was acknowledged before me on September __J 2012, by 
________ , as ________ of Aqua Innovations Incorporated, a Minnesota 
corporation. 

Notary Stamp: 

Secured Party: 

STATE OF MINNESOTA ) 
) 

COUNTY OF HENNEPIN. ) 

Notary Signature 

Roy H. Lecy! 

ss. 

Oc)obe....-
This document was acknowledged before me on ~ber ~' 2012, by Roy H. Lecy, 

an individual resident of the State of Minnesota. 

~K-~ 
Notary Signature 
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AMENDMENT TO LIC . AGREEMENT 

TIIlS AMENDMENT TO LICENSE REEMENT (the ~'Amenmnenth is 
made~ entered into and effective as of October 4~ 0121 by and between OXYGENATOR 
WATER TECHNOLOOIES, INC. rf,ice.ng'}, Mhmes.ota corporation doing business 
as Water D.O.G. Works, and ROYH. IBCY (" Jt mid amends certain tenns oft.hat 
certain L.icense Agreement dat.ed July 30~ 2008 ( e '~LiMJ.Se Agreeme.nf'), entered into 
by and betwe.en Licensor and Aqua Ixw.ovatl . Incorporated (" hiSU!it}, a MiDnesota 
corporati.OD. Licqor and Lecy may be individ ly ~ to hmein as a •-~1

' or 
collectively as thci "pgtj.es." 

'WHEREAS, Li:cen.sor) as L.i,censor~ and AquaJ as Ll.c01J$ee~ erttered into the 
L~QUSe Agreem.enJ on or about July 30, 2008, copy of which is attached hereto as 
Exhibit, Ao and. . 

WHEREAS~ pursuant to an Agreement f Strict For«;losnre da~ October 4, 
2.012, Aqµa conveyed all right, title and interest it . eld iu the Li~e Agreement to Lt;;ey; 
ancl · 

WHEREAS, the parties ~e to fimn . IY mnend the License Agreement to 
reflect Leeyts interest in th~ Agreement vi:t!. this . endm.ent., 

NOW Tl1EREFOU1 itis hereby agr~ed 

-----·----~=...~~~-~-t--~~~~-'.":-~~-~-~~-- - -------· 
Z.. Amendm$,p.t bf License Ag~eement. All erences in the License Agreement to 
Licensee shall mean Roy H. Lecy an,;i not Aq . Licensor hereby aclmowledges the 
acqms.ition by Leoy of all right, title and interest Aq_ua. in the. License Agr<:emem mid 
further acknowledge$ llI)d agrees that the Lice1$ greem~nt is a binding CQntl:act itl. :fiJll 
force and effoot ®d that Lecy :m..ay ~&ign his inte s.t ihereil.l at wm. 
3- Rem • in Te s · ll Foree . No o11'.t~ff t~ of the License 
Agreement or any schedule or exhiblt there.to be aµ,,eµded or modified bl auy way 
mid the LiC®S.~ Agreement shall ren:iain in Ml force. and. effect as amended via. thl.s 
Amendment 811d the_paro.es het'eby :reaffirm their pective obligations ~er. 

(;byg~tor Water Technologies, Inc. 

.•. 
~ '·, 
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II PATENT ASSIGNMENT 

Electronic Version v1 .1 
Stylesheet Version v1 .1 

I SUBMISSION TYPE: 

I NATURE OF CONVEYANCE: 

CONVEYING PARTY DATA 

I 

IRoy H Lecy 

RECEIVING PARTY DATA 

II 
NEW ASSIGNMENT 

II 
LICENSE 

Name 

!Name: 1102 Marine Technologies, Inc. 

!street Address: 116651 Hazeltine Boulevard 

!city: 11 Excelsior 

I state/Country: IIMINNESOTA 

!Postal Code: 1155331 

PROPERTY NUMBERS Total: 3 

Property Type 

Patent Number: 6689262 

Patent Number: 7396441 

Patent Number: 7670495 

CORRESPONDENCE DATA 

Fax Number: 6123396591 

Number 

Correspondence will be sent via US Mail when the fax attempt is unsuccessful 

Phone: 6123376100 

Email: nathanbrandenbu rg@siegel brill .com 

Correspondent Name: Nathan M. Brandenburg 

Address Line 1 : 100 Washington Avenue South 

Address Line 2: Suite 1300 

Address Line 4: Minneapolis, MINNESOTA 55401 

I ATTORNEY DOCKET NUMBER: 25991-002 

I NAME OF SUBMITTER: Nathan M. Brandenburg 

I Signature: /nathanmbrandenburg/ 

II 

II 

I 

I 

II Execution Date I 

1110104/2012 I 

~ 
i1 
~ 
't; . 

---
-

I 

I 

I 
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I 
Date: 

II 
04/30/2013 

I 
This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 5 
source=Patent Sublicense Agreement#page1 .tif 
source=Patent Sublicense Agreement#page2.tif 
source=Patent Sublicense Agreement#page3.tif 
source=Patent Sublicense Agreement#page4.tif 
source=Patent Sublicense Agreement#page5.tif 
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PATENT SUBLICENSE AGREEMENT 

TIIlS PATENT SUBLICENSE AGRE T (this ~'Agreement") is made, entered into. 
and effective as of October 4, 2012 (the ''Effe ·v Date") by and between ROY. H. LECY 
( .. Sublicensor"), a Minnesota resident, and 2 MARINE 1ECHNOLOGIES, INC, 
("Sublice;ne''), a Minnesota oorporation. Sublic or or Sublicensee may be individually 
referred to herein as a"~•~ or collectively as the., arf e _., 

WHEREAS, Sublicensor is the holder of ce in patent licenses as set forth in a certain 
License Agreement dated July 30, 2008, entered into by and between Oxygenator Water 
Technologies, Inc. ( .. QWT•;, as Licensor, and A ua Innovations Incorporated ("Agua"), as 
Licensee (the "License Agreement"), as amend via a certain Amendment to License 
Agreement dated October 4, 2012 (the "Am ent" or collectively with the License 
Agreement, the "License Agn.;ement'), pursuant to hich Roy H. Lecy acquired all right title 
and interest of Aqua in the License Agreement; and I 

WHEREAS, copies of the License Agreem nt and Amendment are attached hereto as 
Exhibit A. 

NOW THEREFORE, the parties hereby Eigt 

, · 1.1 License. Sublicensor warrants he holds a valid license pursuant to th€' License 
Agreement for United States Patent Number 6,689, 62 B2 issued on February 10, 2004~ entitled 
"Microbuhbles of oxygen," United States Patent N ber 7,396,441 B2 issued on July 8~ 2008, 
entitled "Flow-through oxygenator," and United tates Patent Number 7,670,495 issued on 
March 2, 2010) entitled "Flow-through oxygenator" collectively, the "Licensed Patents" or each 
a ~'Licens<¥1 Patent"). 

1.2 Grant of Su,bJieense. Effective upon exec ·on of this Agreement> and for consideration 
stated in Article Three of this Agreement, Sublic or grants to Sublicensee a royalty bac;.ed, 
limited, ex.elusive sublicense to make. sell, and offi r for sale products covered by the Licensed 
Patents in the United States and to sell and offer fo sale in any country products covered by the 
Licensed Patents (the "Licensed.Product§''), subject o the limitations set forth in this Agreement 
The Licensed Patents are sublicensed .. As Is'' and out warrauty of any kind by Sublicensor. 

2,1 Licensed Field. Sublicensee may sell d offer for sale only Licensed Products 
manufactured for retail sale and use in the sport fis ·ng industry (the "Licensed Field") and for 
no other purposes,. Sublicensee hereby agrees to ffer for sale and to sell only the Licensed 
Products in the Licensed Field Sublicensee ackno ledges and agrees that if Sublicensee offers 
for sale or sells the Licensed Products outside the ...icensed. Field such activity by Sublicensee 
will be deemed a material breach of this Agre nt and Sublicensor shall have the right to 
terminate this Agreement without notice. 

1 
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3.1 Royal!Y, Sublicensee shall pay royalties to ublicensor at a rate of five percent (5%) of 
the net receipts realized by Sublicensee upon any ·censed Products sold by Sublicensee. For 
purposes of this Agreement, "net receipts" shall m gross sale proceeds, less cost of goods 
sold, freight, discounts offered by Sublicensee, re s and other costs or expenses :incurred by 
Sub licensee in the manufacture and sale of the Licen ed Products. Any royalties shall be paid to 
Sublicensor on a calendar quarterly basis, sixty (60 days after the end of each calendar quarter 
(May 30, August 30, December 30 and March 1 or 2 . 

3.2 Accountine. For all Licensed Products sold by Sublicensee, Sublicensee will account to 
Sublicensor on a calendar quarterly basis, indica: g the number of Licensed Products sold 
within thirty (30) days following the end of h calendar quarter for the term hereof 
Sublicensee shall make such accountings to Sub censor via paper or electronic accounting 
statements in a mutually accepted compatible forma . Sublicensee -agrees to keep and maintain 
true and accurate records and books of account in nnection with all sales related to any such 
products and all transactions related thereto or oth · se contemplated under this Agreement, 
and shall retain all such records and books for a per od of not less than five ( 5) years after each 
accounting to Sublicensor. Sublicensor, by its des gnated representative, shall have the right, 
upon reasonable written notice, and dwing nonn office hours, to examine the books and 
rec~rds of Sublicensee, as the same pertain to the s ~ect matter of this Agreemen~ and· to make 
copies and extracts thereof. Sublicensee shall coo rate with Sublicensor' s representatives to 
assist them in understanding all such material. If, a result of any audi~ it is determined that 
Sublicensee has understated the royaltie5 due to ublicensor by ten percent (10%) or more, 

. Sublicensee shall pay to Sub licensor the amount by · ch royalties have been WJ..derstated plus a 
ten percent (10%) penalty fee, and shall :reimburse S blicensor for the cost of the audit 

4.1 Packaging. Sublicensec shall use its own tradenome or trade or servicemark on the 
packaging for the Licensed Products. In no event shall Suhlicensee use any of Sublicensor' s 
trademarks on the packaging for the Licensed Prod ts. 

5.1 Licensed Product Review. Sublicensor all have the right to review the Licensed 
Products and packaging for the Licensed Products be sold or offered for sale by Sublicensee 
prior to first sale of the Licensed Products and ther er on a quarterly basis. Sublicensor shall 
have the right to provide suggestions concerning the quality and design of the Licensed Products1 

including packaging, to be sold or offered for sale Sublicensee_ If Sublicensor determines the 
quality of Licensed Products and/01:" packaging the Licensed Products is unacceptable to 
Sublicensor, Sublicensor shall work with Subli nsee and offer suggestions to make the 
Licensed Products suitable and ready for market. S blicensor and Sublicensee shall be willing to 
mutually work together in a reasonable manner with ut undue restriction. 

2 
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6.1 Marketing. Sublicensee shall mark all Li ed Products made, used or sold under the 
tenns of this Agreement with the following: ••rrotec d by U.S. Patent Nos. 6,689,262, 7,396,441 
and 7,670,495. Other Patents Pending," 

7.1 !.g:m. The sublicense so granted pursuant t this Agreement shall be effective from the 
Effective Date and shall tenninate with respect to Licensed Patent on the expiration of the 
Licensed Patent, subject to Section 7.2 of this Agre ent. 

7.2 Termination. Notwithstanding Section 7. of this Agreement, this Agreement shall 
terminate: 

7.2.1 Upon the mutual agreemeut of the p · es; 

7.2.2 Upon ten (10) days' written noti from Sublicensor to Subliceru:ee upon 
Sublicensee's failure to pay any royal due and owing Sublicensor; 

7.2.3 Immediately if Sublicen.see files of a petition of bankruptcy, or a petition or 
answer seeking reorganization, readj tment or rearrangement of its busiJJ.e:ss or 
affairs 1U1der any law or govemm tal regulation relating to bankruptcy or 
insolvency; 

7.2.4 Immediately if in Subliceosor's r asonable business judgment Sublicensee 
undertakes any action that derogates disparages or impairs any of the Licensed 
Patents; 

7.2.5 Immediately upon the terms ofSectio 2.1 of this Agreement; or 

7.2.6 Upon ninety (90) days' written n tice from Sublicensor to Sublicensee if 
Sublicensee fails to actively sell y Licensed Products or otherwise fails to 
actively and diligently utilize the sub ·cense granted by tlris Agreement. 

8.1 Notice. Sublicensee shall inform Subli..,...UQI/I.IJ. within thlrty (30) days and in writing of 
any alleged infringement of the Licensed Patents by third party. 

8.2 ~al Action; Mutual Coopel"gtion. Subl censor shall have the right> but shall not be 
obligated, to prosecute at its own expense any · ringement of the Licensed Patents an~ in 
furtherance of such right, Sublicensee hereby agree that Sublicensor may, if required by law or 
otherwise, include Sublicensee as a party plain iff in any such suit, without expense to 

3 
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Sublicensee. The total cost of any such infringeme t action commenced or defended solely by 
Sublicensor shall be borne by Sublicensor, and Subli nsor shall keep any recovery or damages. 
In the event that any action alleging invalidity, non~e forceability, or non-infringement of any of 
the Licensed Patents shall be brought by a third p , Sublicensor, at its option, shall have the 
right to defend such actions. 

9.1 Indemnification. Sublicensee shall in ........ ~ucuµ.r, defend, and hold ha.on.less Sublicensor 
from any and all actions, claims, suits, losses, Ii ilities, damages, costs, fees, and expenses 
(including attorney fees) resulting from or arising oq:t oft.he exercise of the Sublicensee~s rights 
granted under this Agreement. This indemnification! shall include, but is not limited to, any and 
all actions alleging product liability. patent infringehient, or other type of intellectual property 
matter. T-

10.1 Assignment. The rights and sublicenses gr nted by Sublicensor in this Agreement are 
personal to Sublicensee and may not be assigned r otherwise transferred without the written 
consent of Sublicensor. Sublicensor may provides ch consent upon request from Sublicensee 
for any assignment to a third party who is acq · · g substantially all of the business assets of 
Sublicensee. but Sublicensor reserves the right to d ny consent if the third party is a competitor 
of Sublicensor. 

10.2 Subli.cense. The rights and license granted y Sublicensor in this Agreement may not be 
sublicensed by Sublicensee without the written cons t of Sublicensor. 

10.3 Confidentialj!,I. Sublicensor and SublicensJe both agree the tenns of this Agreement are 
confidential and shall not be disclosed to any third }Wty. 

I 
10.4 GQ:verning Law. Th.is Agreement shall be ~nstrued and enforced according to the laws 
of the State of Minnesota. Any disputes arising o t of. under, or relating to the negotiation, 
drafting, execution, validity, interpretation, breach, or enforcement of this Agreement shall be 
venued in the state or federal courts located in Minn polis, Minnesota. 

10.S Entire Agreement. SubliceJ;15ee and SJ.blicensor acknowledge receipt of this 
Agreement and agree that with respect to the subj~ matter hereof this Agreement is the entire 
agreement of the parties and supersedes any p vious oral or written communications or 
understandings, and that each provision has been g ven due consideration and accepted without 
duress. 

10.6 Attorneys' F~,a- In the event that any proc ding, suit or action is brought by any party 
under this Agreement to enforce any of its terms, ~ is agreed that the prevailing party shall be 
entitled to reasonable attorneys' fees to be fixed ~ the tria1 and appellate courts in any such 
proceedit1g or as incurred in the collection of any j u~ment. 

I 
4 I 
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10.7 Counterparts, This Agreement may be sign in counterparts by the parties hereto with 
the same force and effect as if the above parties s· ed the same original agreement. Facsimile 
and electronic copies and photocopies of the parties' signatures to tbis Agreement shall be valid 
and enforceable to the same extent as original si es and the parties hereby waive any 
requirement that original signatures be· produced a~ a condition of proving the validity of or 
otherwise enforcing this Agreement ! _ 

IN WITNESS WHEREOF~ Sublicensor and Sublicensee have executed this Agreement 
as of the Effective Date. 

Sublicensor: 

Snblicensee: 

5 
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II PATENT ASSIGNMENT 

Electronic Version v1 .1 
Stylesheet Version v1 .1 

I SUBMISSION TYPE: 

I NATURE OF CONVEYANCE: 

CONVEYING PARTY DATA 

I 
!Aqua Innovations, Inc. 

RECEIVING PARTY DATA 

!Name: IIRoy H Lecy 

II 
NEW ASSIGNMENT 

II ASSIGNMENT 

Name 

!street Address: 112640 North Saunders Lake Drive 

!city: II Minnetrista 

I state/Country: IIMINNESOTA 

!Postal Code: 1155364 

PROPERTY NUMBERS Total: 3 

Property Type 

Patent Number: 6689262 

Patent Number: 7396441 

Patent Number: 7670495 

CORRESPONDENCE DATA 

Fax Number: 6123396591 

Number 

Correspondence will be sent via US Mail when the fax attempt is unsuccessful 

Phone: 612-337-6100 

Email: nathanbrandenbu rg@siegel brill .com 

Correspondent Name: Nathan M. Brandenburg 

Address Line 1 : 100 Washington Avenue South 

Address Line 2: Suite 1300 

Address Line 4: Minneapolis, MINNESOTA 55446 

I ATTORNEY DOCKET NUMBER: 26141-001 

I NAME OF SUBMITTER: Nathan M. Brandenburg 

I Signature: /nathanmbrandenburg/ 

II 

II 

I 

I 

II Execution Date I 

1110104/2012 I 

~ 
i1 
~ 
't; . 

---
-

I 

I 

I 
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I 
Date: 

II 
04/30/2013 

I 
This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 27 
source=License Amendment- Signed#page1 .tif 
source=OWT - Aqua License#page1 .tif 
source=OWT - Aqua License#page2.tif 
source=OWT - Aqua License#page3.tif 
source=OWT - Aqua License#page4.tif 
source=OWT - Aqua License#page5.tif 
source=OWT - Aqua License#page6.tif 
source=OWT - Aqua License#page7.tif 
source=OWT - Aqua License#page8.tif 
source=OWT - Aqua License#page9.tif 
source=OWT - Aqua License#page10.tif 
source=OWT - Aqua License#page11.tif 
source=OWT - Aqua License#page12.tif 
source=OWT - Aqua License#page13.tif 
source=OWT - Aqua License#page14.tif 
source=OWT - Aqua License#page15.tif 
source=OWT - Aqua License#page16.tif 
source=OWT - Aqua License#page17.tif 
source=OWT - Aqua License#page18.tif 
source=OWT - Aqua License#page19.tif 
source=OWT - Aqua License#page20.tif 
source=OWT - Aqua License#page21.tif 
source=OWT - Aqua License#page22.tif 
source=OWT - Aqua License#page23.tif 
source=OWT - Aqua License#page24.tif 
source=OWT - Aqua License#page25.tif 
source=OWT - Aqua License#page26.tif 
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AMENDMENT TO LIC . AGREEMENT 

TIIlS AMENDMENT TO LICENSE REEMENT (the ~'Amenmnenth is 
made~ entered into and effective as of October 4~ 0121 by and between OXYGENATOR 
WATER TECHNOLOOIES, INC. rf,ice.ng'}, Mhmes.ota corporation doing business 
as Water D.O.G. Works, and ROYH. IBCY (" Jt mid amends certain tenns oft.hat 
certain L.icense Agreement dat.ed July 30~ 2008 ( e '~LiMJ.Se Agreeme.nf'), entered into 
by and betwe.en Licensor and Aqua Ixw.ovatl . Incorporated (" hiSU!it}, a MiDnesota 
corporati.OD. Licqor and Lecy may be individ ly ~ to hmein as a •-~1

' or 
collectively as thci "pgtj.es." 

'WHEREAS, Li:cen.sor) as L.i,censor~ and AquaJ as Ll.c01J$ee~ erttered into the 
L~QUSe Agreem.enJ on or about July 30, 2008, copy of which is attached hereto as 
Exhibit, Ao and. . 

WHEREAS~ pursuant to an Agreement f Strict For«;losnre da~ October 4, 
2.012, Aqµa conveyed all right, title and interest it . eld iu the Li~e Agreement to Lt;;ey; 
ancl · 

WHEREAS, the parties ~e to fimn . IY mnend the License Agreement to 
reflect Leeyts interest in th~ Agreement vi:t!. this . endm.ent., 

NOW Tl1EREFOU1 itis hereby agr~ed 

-----·----~=...~~~-~-t--~~~~-'.":-~~-~-~~-- - -------· 
Z.. Amendm$,p.t bf License Ag~eement. All erences in the License Agreement to 
Licensee shall mean Roy H. Lecy an,;i not Aq . Licensor hereby aclmowledges the 
acqms.ition by Leoy of all right, title and interest Aq_ua. in the. License Agr<:emem mid 
further acknowledge$ llI)d agrees that the Lice1$ greem~nt is a binding CQntl:act itl. :fiJll 
force and effoot ®d that Lecy :m..ay ~&ign his inte s.t ihereil.l at wm. 
3- Rem • in Te s · ll Foree . No o11'.t~ff t~ of the License 
Agreement or any schedule or exhiblt there.to be aµ,,eµded or modified bl auy way 
mid the LiC®S.~ Agreement shall ren:iain in Ml force. and. effect as amended via. thl.s 
Amendment 811d the_paro.es het'eby :reaffirm their pective obligations ~er. 

(;byg~tor Water Technologies, Inc. 

.•. 
~ '·, 
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license Agreement 

THIS AGREEMENT ("Agreement") is entered into this 30th day of July, 2008 (the 
"Effective Date"), by and between Oxygenator Water Technologies, Inc., a Minnesota 
corporation with offices at 6101 Baker Rd., #206, Minnetonka, Minnesota, 55435 
("Licensor") and Aqua Innovations, Inc. a Minnesota corporation with offices at 6101 Baker 
Rd., #206, Minnetonka, Minnesota, 55435 ("licensee", and Licensor and Licensee each a 
"Party" and together the "Parties"). Initially capitalized terms defined in this Agreement 
shall have the meaning ascribed to them respectively herein. 

WITNESS ETH: 

LICENSOR owns the technology for which patents have been issued and are 
pending with respect to electrolytic hydrolysis of water to increase its dissolved oxygen 
content A more complete description of said technology, together with a description of the 
patents issued and currently pending for said technology, is set forth in Article 1 below and 
in Exhibit "A" attached hereto. 

LICENSOR anticipates and intends that it will make additional discoveries and 
improvements to said technology, some of which may be patentable. 

It is further anticipated by the parties that LICENSOR may make improvements to 
said technology and additional discoveries concerning other applications for said 
technology. 

The parties desire that LICENSOR grant a perpetual, exclusive license to 
LICENSEE to develop and sell throughout the world certain products utilizing the 
technology LICENSOR has developed and may in the future develop, all according to the 
terms and conditions set forth in this Agreement. 

The parties further desire that LICENSOR will retain the complete and entire right to 
develop and sell throughout the world in markets not licensed to LICENSEE hereunder 
products utilizing the technology LICENSOR has developed and may in the future develop 
or the technology that LICENSEE may develop in the future, also according to the terms 
and conditions set forth in this Agreement. 

Thus, the parties have agreed to enter into a licensing arrangement by which each 
party will be entitled to benefit from the other party's patents, technology and know-how 
concerning electrolytic hydrolysis of water in the sale of products in certain markets. 

NOW, THEREFORE, based on the foregoing and the mutual covenants and 
agreements herein contained, the parties hereby covenant and agree as follows: 
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EXHIBIT ''B~ 

Al! worldwide markets for: 

• Waste Water Treatment 
;& Medical ,Applications 
• Spott Fishing 
• Aqua Culture 
• Horticulture {consumer and commercial) 
• Hydroponics 

Markets excluded frorr1 license agreement (including but not limited to): 

~ Water Treatment (all applications except waste water) 
~ Fermentation 
• Desalination 
• Hltman Nutrition 
.s Animal Nutrition 
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ARTICLE 1 
DEFINITIONS 

When used in this Agreement, the following terms have the meanings set forth 
below unless a different and common meaning of the term is clearly indicated by the 
context, and variants and derivatives of the following terms shall have correlative 
meanings: 

"Agreement' has the meaning set forth in the preamble, 

"LICENSOR Documents" has the meaning set forth in Section 2.6. 

"LICENSOR Improvements" means all developments LICENSOR may make in the 
LICENSOR Technology or the LICENSEE Technology prior to the termination of 
this Agreement, whether or not patentable, and which are invented, developed, 
discovered or otherwise acquired by LICENSOR and which LICENSOR may 
lawfully communicate to LICENSEE. 

"LICENSOR Markets" means all uses for the LICENSOR Technology and the 
LICENSEE Technology other than in the LICENSEE Markets. 

"LICENSOR Patents" means all of UCENSOR's patents (whether issued to 
LICENSOR or controlled by license rights or otherwise and whether such rights are 
held alone or jointly with others, and patents pending now, or during the term of this 
Agreement, issued to LICENSOR (by any country) relating to the LICENSOR 
Technology, including, but not limited to, those patents and those patents pending 
described on Exhibit A and any continuations, continuations-in-part, divisions, 
registrations, confirmations, reissues, renewals or extensions of term thereof. 

"LICENSOR Products" means any product manufactured and/or sold or distributed 
by LICENSOR or a sub licensee of LICENSOR under any claim contained in the 
LICENSEE Patents. 

"LICENSOR Property' means LICENSOR Patents, LICENSOR Improvements and 
LICENSOR Technology. 

"LICENSOR Technology' means l!CENSOR's unpatented technology and 
information now existing and relating to, and embodying LICENSOR's experience in 
electrolytic hydrolysis of water. LICENSOR Technology shall include the technical 
information in all current and future manuals, formulae, specifications, test data and 
procedures, flow charts, apparatus plans, drawings, designs and other information 
actually communicated by LICENSOR to LICENSEE during the term of this 
Agreement, whether contained in documentary form, electronic medium or 
communicated as a result of LICENSOR imparting the same directly or giving 
LICENSEE access to any of LICENSOR's production facilities. 
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"Effective Date" has the meaning set forth in the preamble. 

"LICENSEE Documents" has the meaning set forth in Section 2.7. 

"LICENSEE Improvements" means all developments LICENSEE may make in the 
LICENSOR Technology or the LICENSEE Technology prior to the termination of 
this Agreement, whether or not patentable and which are invented, developed, 
discovered or otherwise acquired by LICENSEE and which LICENSEE may lawfully 
communicate to LICENSOR. 

"LICENSEE Markets" means those markets for Licensee Products as are 
described in Exhibit B attached hereto. 

"LICENSEE Patents" means all of UCENSEE's patents (whether issued to 
LICENSEE or controlled by license rights or otherwise and whether such rights are 
held alone or jointly with others) which may after the effective date of this 
Agreement be issued (by any country) relating to electrolytic hydrolysis of water and 
any continuations, continuations-in-part, divisions, registrations, confirmations, 
reissues, renewals or extensions of term thereof. 

"LICENSEE Products" means any product manufactured and/or sold or distributed 
to any party other than LICENSOR by LICENSEE or a sublicense of LICENSEE in 
conformity with the terms of this Agreement, including, but not limited to, any 
product which is based on any claim or thing contained in any LICENSOR Property. 

"LICENSEE Property'' means LICENSEE Patents, LICENSEE Improvements and 
LICENSEE Technology. 

"LICENSEE Technology' means LICENSEE's unpatented technology and 
information which LICENSEE may develop relating to, and embodying LICENSEE's 
experience in, the manufacturing, the processing, quality control, and sale of the 
LICENSEE Products. LICENSEE Technology shall include the technical information 
in all manuals, formulae, specifications, test data and procedures, flow charts, 
apparatus plans, drawings, designs and other information actually communicated 
by LICENSEE to LICENSOR during the term of this Agreement, whether contained 
in documentary form, electronic medium or communicated as a result of LICENSEE 
imparting the same directly or giving LICENSOR access to any of LICENSEE's 
production facilities. 

"Territory'' means the world, 
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ARTICLE 2 
MARKETS AND LICENSING 

2.1. Exclusive Markets. The parties agree that unless properly terminated by 
LICENSOR pursuant to Section 5.1 below, LICENSEE will have the exclusive right to 
exploit the LICENSOR Property and the LICENSEE Property in the manufacture, use and 
sale or other distribution of LICENSEE Products in the LICENSEE Markets in the Territory. 
The parties further agree that LICENSOR will have the exclusive right to exploit the 
LICENSOR Property and the LICENSEE Property in the manufacture, use and sale or 
other distribution of LICENSOR Products in the LICENSOR Markets in the Territory. 
LICENSEE may not, directly or indirectly, distribute in any manner any product which 
competes with the LICENSEE Products in any manner nor may LICENSEE assist or have 
any interest in any third party distributing any such products through licensing or 
assignment of technology to any such third party or by any other means. 

2.2. Exclusive License to LICENSEE. Subject to the terms and conditions of this 
Agreement, LICENSOR hereby confers upon LICENSEE the sole and exclusive license, 
with the right of sublicense, under the LICENSOR Property, to make, have made, use and 
sell the LICENSEE Products in the LICENSEE Markets in the Territory and to prevent 
infringement of the LICENSOR Patents, and to prevent unauthorized use and disclosure 
of the LICENSOR Technology in connection therewith. No license is conferred hereby to 
make, have made, use and sell articles which are not LICENSEE Products. 

2.3. Exclusive License to LICENSOR. Subject to the terms and conditions of this 
Agreement, LICENSEE hereby confers upon LICENSOR the sole and exclusive, royalty­
free license, with the right of sublicense, under the LICENSEE Property, to make, have 
made, use and sell the LICENSOR Products in the LICENSOR Markets in the Territory 
and to prevent infringement of the LICENSEE Patents, and to prevent unauthorized use 
and disclosure of the LICENSEE Technology in connection therewith. No license is 
conferred hereby to make, have made, use and sell articles which are not LICENSOR 
Products. 

2.4. Product Markings. The Parties shall insure that all LICENSOR Products 
and all LICENSEE Products are marked with any applicable patent number and all 
labeling and other product information shall be marked in such manner as to conform with 
the patent laws and practices of the country of sale. 

2.5 Transfer of Technology by LICENSOR. As promptly as practicable after 
the execution of this Agreement, LICENSOR shall deliver to LICENSEE all information 
concerning the LICENSOR Property. LICENSOR also promptly shall deliver to LICENSEE 
all future information it acquires concerning the LICENSOR Property. All documentary 
information so delivered or any documentary information following non-documentary 
disclosure by LICENSOR, shall be referred to as "LICENSOR Documents". LICENSEE 
shall receive, use, maintain, restrict access to or copying of, and safeguard the 
LICENSOR Documents in such manner as to maximize the value of the LICENSOR 
Patents, the LICENSOR Technology and the LICENSOR Improvements; without limiting 
the generality of the foregoing, LICENSEE shall, and shall cause its employees and 
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representatives to, use reasonable care to prevent unauthorized access to, copying, use, 
publication, disclosure or other dissemination of the LICENSOR Documents. Upon 1 O 
days advance notice and at reasonable times, LICENSOR shall permit LICENSEE access 
to its technical personnel at its offices or at such locations as is mutually_ agreed upon by 
the Parties. During such visits, technically competent personnel will be provided by 
LICENSOR to answer fully such questions as LICENSEE may have with a view to 
transferring the LICENSOR Property. Nothing in this Section 2.6 shall require LICENSOR 
to disclose to LICENSEE any technological information which it does not own or that is 
otherwise subject to restrictions on use or disclosure. 

2.6. Transfer of Technology by LICENSEE. As promptly as practicable after 
LICENSEE develops, discovers or otherwise comes into possession of LICENSEE 
Patents, LICENSEE Improvements and/or LICENSEE Technology, LICENSEE shall 
deliver to LICENSOR all information concerning same. All documentary information so 
delivered or any documentary information following non-documentary disclosure by 
LICENSEE, shall be referred to as "LICENSEE Documents." LICENSOR shall receive, 
use, maintain, restrict access to or copying of, and safeguard the LICENSEE Documents 
in such manner as to maximize the value of the LICENSEE Patents, the LICENSEE 
Technology and the LICENSEE Improvements; without limiting the generality of the 
foregoing, LICENSOR shall, and shall cause its employees and representatives to, use 
reasonable care to prevent unauthorized access to, copying, use, publication, disclosure 
or other dissemination of the LICENSEE Documents. Upon 10 days advance notice and at 
reasonable times, LICENSEE shall permit LICENSOR access to its technical personnel at 
its offices or at such locations as is mutually agreed upon by the Parties. During such 
visits, technically competent personnel will be provided by LICENSEE to answer fully such 
questions as LICENSOR may have with a view to transferring to LICENSOR the 
LICENSEE Property. Nothing in this Section 2.7 shall require LICENSEE to disclose to 
LICENSOR any technological information which it does not own or that is otherwise 
subject to restrictions on use or disclosure. 

2.7. Further Prosecution of Patents. LICENSOR will continue with the prompt 
prosecution of all pending patent applications filed by LICENSOR as detailed on Schedule 
"A", so long as it is commercially reasonable to do so, and LICENSOR will periodically 
advise LICENSEE of the status of such prosecutions. As soon as practical, the Parties will 
confer to determine the countries for which the Parties desire protection for the 
LICENSOR Patents. In the event that LICENSEE files an application for a patent(s) 
covering electrolytic hydrolysis of water, LICENSEE will periodically advise LICENSOR of 
the status of the prosecution of any such patent. As soon as practicaj after any such 
application by LICENSEE, the Parties will confer to determine the countries for which the 
Parties desire protection for the LICENSEE Patents. From the date of this Agreement, all 
expenses incurred in filing for and maintaining protection in those countries mutually 
agreed upon (other than expenses of prosecuting the original patent application in the first 
jurisdiction, which will be the responsibility of the Party filing the patent application) will be 
shared equally by the Parties. Either Party may seek protection in any country not mutually 
agreed upon by paying the full amount of the cost thereof. A party seeking such additional 
protection will receive the full cooperation of the other Party (other than in paying the 
expenses thereof) in protecting all patents in any such other country. 
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2.8. Additional Covenants. Each of LICENSOR and LICENSEE shall faithfully 
comply with their respective obligations under this Agreement and shall incorporate all 
terms and conditions required by this Agreement in any contracts with third parties to 
whom access to the LICENSOR Property or the LICENSEE Property, as the case may be, 
may (but only in accordance with this Agreement) be given. Each of LICENSOR and 
LICENSEE shall indemnify and hold harmless the other Party and its successors and 
assigns from any injury, loss, or damage of any kind or nature, or any other liability sought 
to be imposed on such Party, and arising out of or in connection with or resulting from the 
marketing, sale or use of the imdemnifying Party's product(s), including any advertising or 
other promotional activities related thereto. 

2.9. Infringement Actions. Neither LICENSOR nor LICENSEE will have any 
responsibility to the other Party for any damage or expense incurred by such other Party 
which arises from any action, claim or cause of action brought by any person as the result 
of any alleged patent infringement or trade secret misappropriation by reason of such 
other Party's manufacture, use or sale of any product under any of the licenses conferred 
hereby. 

2.10. LICENSEE's Rights in Event of Third Party Infringement. LICENSEE 
shall have the right, in LICENSOR's name (if required by law, otherwise, in LICENSEE's 
name) but at LICENSEE's sole expense, to sue third parties in the LICENSEE Markets for 
infringements of the LICENSOR Patents and misappropriation of the LICENSOR 
Technology and unpatented LICENSOR Improvements, and LICENSOR shall, but at 
LICENSEE's expense for LICENSOR's direct associated expenses, fully and promptly 
cooperate and assist LICENSEE in connection with any such suit. LICENSEE shall 
promptly reimburse LICENSOR for said suit-associated direct expenses upon presentation 
of LICENSOR's itemized statement therefor. LICENSOR may, if it so elects, join in any 
such suit as a plaintiff. All damages, awards or settlement proceeds in such suit shall be 
LICENSEE's. If LICENSEE, after notice from LICENSOR of an alleged infringement or 
misappropriation, shall within 90 days fail to institute suit, LICENSOR, in its own name (or, 
if required by law, in its and LICENSEE's name) and at its own expense, may sue 
therefore, and LICENSEE shall, but at LICENSOR's expense for LICENSEE's direct 
associated expenses, fully and promptly cooperate and assist LICENSOR in connection 
with any such suit. LICENSOR shall promptly reimburse LICENSEE for said suit­
associated direct expenses upon presentation of LICENSEE's itemized statement 
therefor. All damages, awards or settlement proceeds in such suit shall be LICENSOR's. 

2.11. LICENSOR's Rights in Event of Third Party Infringement. LICENSOR 
shall have the right, in LICENSEE's name (if required by law, otherwise, in LICENSOR's 
name) but at LICENSOR's sole expense, to sue third parties in the LICENSOR Markets 
for infringements of the LICENSEE Patents and misappropriation of the LICENSEE 
Technology and unpatented LICENSEE Improvements, and LICENSEE shall, but at 
UCENSOR's expense for LICENSEE's direct associated expenses, fully and promptly 
cooperate and assist LICENSOR in connection with any such suit. LICENSEE may, if it so 
elects, join in any such suit as a plaintiff. LICENSOR shall promptly reimburse LICENSEE 
for said suit-associated direct expenses upon presentation of LICENSEE's itemized 
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statement therefor. All damages, awards or settlement proceeds in such suit shall be 
LICENSOR's. If LICENSOR, after notice from LICENSEE of an alleged infringement or 
misappropriation, shall within 90 days fail to institute suit, LICENSEE, in its own name (or, 
if required by law, in its and UCENSOR's name) and at its own expense, may sue 
therefore, and LICENSOR shall, but at LICENSEE's expense for LICENSOR's direct 
associated expenses, fully and promptly cooperate and assist LICENSEE in connection 
with any such suit. LICENSEE shall promptly reimburse LICENSOR for said suit­
associated direct expenses upon presentation of LICENSOR's itemized statement 
therefor. All damages, awards or settlement proceeds in such suit shall be UCENSEE's. 

2.12. LICENSEE Royalty Payment. None. License is granted without cost to 
LICENSEE. 

ARTICLE 3 
fNDEMNIFICATION 

3.1. Indemnification by LICENSEE. LICENSEE shall indemnify and hold 
LICENSOR and its successors and assigns harmless from any injury, loss, or damage of 
any kind or nature, or any other liability sought to be imposed on LICENSOR arising out of 
or in connection with or resulting from the marketing, sale or use of the LICENSEE 
Products, including any advertising or other promotional activities related thereto. 
LICENSOR shall be an added insured party to UCENSEE's product liability insurance, 
which shall have coverage limits of at least two million dollars ($2,000,000) per incident 
and which LICENSEE shall procure and have in place no later than the date on which 
LICENSEE first makes a delivery of any of the LICENSEE Products. Such policy of 
insurance shall provide that it may not be cancelled unless LICENSOR is provided at least 
thirty (30) days advance written notice. 

3.2. Indemnification by LICENSOR. LICENSOR shall indemnify and hold 
LICENSEE and its successors and assigns harmless from any injury, loss, or damage of 
any kind or nature, or any other liability sought to be imposed on LICENSEE arising out of 
or in connection with or resulting from the marketing, sale or use of the LICENSOR 
Products, including any advertising or other promotional activities related thereto. At such 
time, if any, as LICENSOR shall sell LICENSOR Products, LICENSOR shall add 
LICENSEE as an added insured party to LICENSOR's product liability insurance, which 
shall have coverage limits of at least two million dollars ($2,000,000) per incident and 
which LICENSOR shall procure and have in place no later than the date on which 
LICENSOR first makes a delivery of any of the LICENSOR Products. Such policy of 
insurance shall provide that it may not be cancelled unless LICENSEE is provided at least 
thirty (30) days advance written notice. 

ARTICLE 4 
CONFIDENTIALITY 

4.1. Restrictions on Use and Disclosure of LICENSOR Property by 
LICENSEE. LICENSEE shall use the LICENSOR Property in confidence and shall not 
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disclose same to its employees to whom access may be given in accordance with this 
Agreement until each such employee shall have previously agreed not to disclose such 
information. Restrictions on use and disclosure of any portion thereof shall terminate: (a) if 
that portion is, or becomes, generally known within the related trade or industry through no 
default of LICENSEE, or (b) upon the expiration of the obligation of LICENSEE under this 
Agreement to pay royalties to LICENSOR. 

4.2. Restrictions on Use and Disclosure of LICENSEE Property by 
LICENSOR. LICENSOR shall use the LICENSEE Property in confidence and shall not 
disclose same to its employees to whom access may be given in accordance with this 
Agreement until each such employee shall have previously agreed not to disclose such 
information. Restrictions on use and disclosure of any portion thereof shall terminate if that 
portion is, or becomes, generally known within the related trade or industry through no 
default of LICENSOR. 

4.3. Employees; Third Parties Etc. In order to faithfully perform their 
respective obligations under sections 4.1 and 4.2, the Parties shall limit access to the 
other Party's Property to only those of its officers, employees and agents who shall have a 
need to receive or have access to that portion, and then only for the purposes of the 
practice under the licenses conferred by this Agreement. Each Party will require any third 
party, to whom access may be authorized under this Agreement, to execute an 
appropriate confidentiality agreement 

4.4. Authorized Required Disclosures. Nothing in this Article 4 shall prevent a 
Party: (a) from complying (but only to the narrowest extent required by law and regulation 
and with due notice on any submissions to governmental agencies of the confidential or 
proprietary status of the information with a view toward restricting access to, and use or 
disclosure by, third parties) with reasonable requirements of governmental agencies to 
disclose information in order to receive legally required consents or permissions to 
manufacture or sell that Party's Products; or (b) from disclosing information under court 
order, but only after having made all reasonable efforts to secure the court's order to (i) 
limit production, use and disclosure of said information for the purposes of the case and to 
the narrowest class of disclosures practicable under the circumstances and (ii) hold all 
proceedings in camera with a sealed record. 

ARTICLE 5 
RESOLUTION OFJJISPUTES 

All claims, disputes and other matters in question arising out of, or relating to, this 
Agreement or the performance thereof shall be submitted to, and determined by, 
arbitration if good faith negotiations between the parties do not resolve such claim, dispute 
or other matter within 60 days. Such arbitration shall proceed in accordance with the 
Commercial Arbitration Rules of the American Arbitration Association then pertaining (the 
"Rules"), insofar as such Rules are not inconsistent with the provisions expressly set forth 
in this Agreement, unless the parties mutually agree otherwise, and pursuant to the 
following procedures: 
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(a) Notice of the demand for arbitration shall be filed in writing with the other 
Member and with the American Arbitration Association. Each Member shall appoint 
an arbitrator, and those party-appointed arbitrators shall appoint a third neutral 
arbitrator within 10 days. If the party-appointed arbitrators fail to appoint a third, 
neutral arbitrator within 10 days, such third, neutral arbitrator shall be appointed by 
the American Arbitration Association in accordance with the Rules. A determination 
by a majority of the panel shall be binding. 

(b) Reasonable discovery shall be allowed in arbitration. 

(c) All proceedings before the arbitrators shall be held in Minneapolis, Minnesota. 
The governing law shall be as specified in Section 8.1 below. 

(d) The costs and fees of the arbitration, including attorneys' fees, shall be allocated 
by the arbitrators. 

(e) The award rendered by the arbitrators shall be final and judgment may be 
entered in accordance with applicable law and in any court having jurisdiction 
thereof. 

ARTICLE 6 
NOTICES 

6.1. Notices. All communications, demands, notices or objections required or 
permitted to be given or served under this Agreement shall be in writing and shall be 
deemed to have been duly given or made only if delivered in person, deposited in the 
United States mail, postage prepaid, for mailing by certified or registered mail, return 
receipt requested, or delivered by prepaid overnight courier service, addressed to the 
appropriate party as follows: 

If to LICENSOR: Richard Disrud, COO 
Aqua Innovations, Inc. 
6101 Baker Rd., #206 
Minnetonka, Minnesota 55435 

If to LICENSEE: Jeffrey Brink, CEO 
Oxygenator Water Technology, Inc. 
6101 Baker Rd., #206 
Minnetonka, Minnesota 55435 

Either party may change its address by giving notice in writing, stating the new address, to 
the other Party as provided in the foregoing manner. Commencing on the tenth (10th) day 
after the giving of such notice, such newly designated address shall be such Party's 
address for the purpose of all communications, demands, notices or objections required or 
permitted to be given or served under this Agreement. 
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ARTICLE 7 
MISCELLANEOUS 

7.1. Governing Law; Court Proceedings. The validity, performance, and all 
matters relating to the interpretation and effect of this Agreement shall be governed by the 
internal law in effect in the State of Minnesota without regard to principles of law (such as 
"conflicts of law") that might make the law of some other jurisdiction applicable. Without 
limiting the terms set forth in Article 6 with respect to the resolution of disputes, each Party 
agrees to the exclusive and irrevocable jurisdiction of the federal and state courts of 
Minnesota for any claim, action or cause of action arising out of or in any way related to 
this Agreement which may be brought in a court of law and both parties agree that 
personal service from any such court may be effectively served upon a party at the 
respective addresses set forth in Section 7 .1 . 

7 .2. Exhibits. Exhibits, schedules and annexes referred to in this Agreement and 
attached hereto are incorporated herein in full by this reference as if each of such exhibits, 
schedules or annexes were set forth in the body of this Agreement and duly executed by 
the parties hereto. 

7.3. Additional Documents and Acts. Each party agrees that it will use all 
reasonable efforts to take, or cause to be taken, all actions and to do, or cause to be 
done, all things necessary, proper or advisable, including, but not limited to, the execution 
of additional documents and instruments, to consummate, make effective and carry out 
the transactions contemplated by this Agreement. 

7.4. Amendment, Modification or Waiver. No amendment, modification or 
waiver of any condition, provision or term of this Agreement shall be valid or of any effect 
unless made in writing, signed by the party or parties to be bound or its duly authorized 
representative and specifying with particularity the nature and extent of such amendment, 
modification or waiver. Any waiver by any party of a default of another party shall not 
affect or impair any right arising from any subsequent default. 

7 .5. Severable Provisions. Whenever possible, each provision of this Agreement 
will be interpreted in such manner as to be effective and valid under applicable law, but if 
any provision of this Agreement is held to be invalid, illegal or unenforceable under any 
applicable law or rule in any jurisdiction, such provision will be ineffective only to the extent 
of such invalidity, illegality, or unenforceability in such jurisdiction, without invalidating the 
remainder of this Agreement in such jurisdiction or any provision hereof in any other 
jurisdiction. 

7.6. Entire Agreement. This Agreement contains the entire understanding of 
the parties hereto in respect of the transactions contemplated hereby and supersedes all 
prior agreements and understandings between the parties with respect to such subject 
matter. 

7.7. Captions, Headings, Titles or References to Gender. All captions, headings 
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or titles in the paragraphs or sections of this Agreement are inserted for convenience of 
reference only and shall not constitute a part of this Agreement or as a limitation of the 
scope of the particular paragraphs or sections to which they apply. Where appropriate, 
the masculine gender may be read as the feminine gender or the neuter gender, the 
feminine gender may be read as the masculine gender or the neuter gender and the 
neuter gender may be read as the masculine gender or the feminine gender. 

7.8. Counterparts. This Agreement may be executed in two (2) or more 
counterparts, each of which shall be considered one and the same Agreement and shall 
become effective when one or more counterparts have been signed by each of the parties 
and delivered to the other parties. 

IN WITNESS WHEREOF, the parties have executed this Agreement on the date 
first written above. 

AQUA INNOVATIONS, INC. 

Dick Disrud its COO 

Jeff Brink its CEO 
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EXHIBIT"A" 

DESCRIPTION OF LICENSOR PATENTS AND PATENTS PENDING 

United States Patent Number: US 6,689,262 B2 
Date of Patent: February 10, 2004 

Name: Microbubbles of Oxygen 
Application Number: 10/372,017 

An oxygen emitter which is an electrolytic cell. When the anode and cathode are 
separated by a critical distance, very small microbubbles and nanobubbles of oxygen are 
generated. The hydrogen forms bubbles at the cathode, which bubbles rise to the 
surface. The very small oxygen bubbles remain in suspension, forming a solution 
supersatured in oxygen. 

United States Patent Number: US 7,396,441 82 
Publication Date: July 8, 2008 

Name: Flow-Thru Oxygenator 
Application Number: 10/732,326 

An oxygen emitter which is an electrolytic cell. When the anode and cathode are 
separated by a critical distance, very small microbubbles and nanobubbles of oxygen are 
generated. The hydrogen forms bubbles at the cathode, which bubbles rise to the 
surface. The very small oxygen bubbles remain in suspension, forming a solution 
supersatured in oxygen. A flow-through model for oxygenating flowing water. The use of 
supersaturated water for enhancing the growth of plants. Method of applying 
supersaturated water to plants manually, by drip irrigation or in hydroponic culture. The 
treatment of waste water by raising the dissolved oxygen with the use of oxygen emitter. 
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An oxygen emitter which is an electrolytic cell is disclosed. \~lhen the anode and catlaode are separated 
by a critical distance, very small rnicrobubbles and nanobubbles of oxygen are generated. The very 
small oxygen bubbles remain in suspension, forming a solution supersaturated in oxygen. A tlow­
through model for oxygenating flowing water is disclosed. The use of supersaturated water for 
enhancing the growth of plants is disclosed. Methods for applying supersaturated water to plants 
manually, by drip irrigation or in hydroponic culturn are described. The treatment of waste water by 
raising the dissolved oxygen with the use of an oxygen emitter is disclosed. 
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RELATED APPLICATIONS 

This application is a division of application Ser. No. l 0/732,326 filed Dec. 10, 2003, which in tum is a 
continuation-in-part of application Ser. No. 10/372,017, filed Feb. 21, 2003, now U.S. Pat. No. 
6,689,262, which claims the benefit of U.S. Provisional Application No. 60/358,534, filed Feb. 22, 
2002, each ofwhlch is hereby fully incorporated herein by reference. 

Claims 

TI1e invention claimed is: 

1. A method for treating waste water comprising; providing a flow-through oxygenator comprising an 
emitter for electrolytic generation of micro bubbles of oxygen comprising an anode separated at a critical 
distance from a cathode and a power source all in electrical communication with each other, placing the 
emitter within a conduit; and passing waste water through the conduit. 

2. An emitter for electrolytic generation of micro bubbles of oxygen in an aqueous medium comprising: 
an anode separated at a critical distance from a cathode, a nonconductive spacer maintaining the 
separation of the anode and cathode, the nonconductive spacer having a spacer thickness between 0.005 
to 0.050 inches such that the critical distance is less than 0.060 inches and a power source all in 
electrical communication with each other, wherein the critical distance results in the formation of 
oxygen bubbles having a bubble diameter less than 0.0006 inches, said oxygen bubbles being incapable 
of breading the surface tension of the aqueous medium such that said aqueous medium is supersaturated 
with oxygen. 

3. The emitter of claim 2, wherein the anode is a metal or a metallic oxide or a combination of a metal 
and a metallic oxide. 

4. The emitter of claim 2, wherein the anode is platinum and iridium oxide on a support. 

5. The emitter of claim 2, wherein the cathode is a metal or metallic oxide or a combination of a metal 
and a metallic oxide. 

6. The emitter of claim 2, wherein the critical distance is 0.005 to 0.060 inches. 

7. The emitter of claim 2, comprising a plurality of anodes separated at the critical distance from a 
plurality of cathodes. 

8. A method for oxygenating a non-native habitat for ternporarily keeping aquatic animals, comprising: 
inserting the emitter of claim 2 into the aqueous medium, the non-native habitat comprising an 
aquarium, a bait bucket or a live well. 

9. A method for lowering the biologic oxygen demand of polluted water comprising: passing the 
polluted water through a vessel containing the emitter of claim 2. 

l 0. A supersaturated aqueous product formed with the emitter of claim 2, the supersaturated aqueous 
product having an approximately neutral pH. 
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11. The emitter of claim 2, further comprising a timer control, 

12. The emitter of claim 2, wherein the anode and cathode are arranged such that the emitter assumes a 
funnel or pyramidal shaped emitter. 

Description 

FIELD OF THE INVENTION 

This invention relates to the electrolytic generation of microbubbJes of oxygen for increasing the oxygen 
content of flowing water. This invention also relates to the use of superoxygenated water to enhance the 
growth and yield of plants. The flow-through model is useful for oxygenating water for hydroponic 
plant culture, drip irrigation and waste water treatment 

BACKGROUND OF THE INVENTION 

Many benefits may be obtained through raising the oxygen content of aqueous media. Efforts have been 
made to achieve higher saturated or supersaturated oxygen levels for applications such as the 
improvement of water quality in ponds, lakes, rnarshes and reservoirs, the detoxification of 
contaminated water, culture of fish, shrimp and other aquatic animals, biological culture and hydroponic 
culture. For example, fish held in a limited environment such as an aquarium, a bait bucket or a live hold 
tank may quickly use up the dissolved oxygen in the course of normal respiration and are then subject to 
hypoxic stress, which can lead to death. A similar effect is seen in cell cultures, where the respiring cells 
would benefit from higher oxygen content of the medium. Organic pollutants from agricultural, 
municipal and industrial facilities spread through the ground and surface water and adversely affoct life 
forms. Many pollutants are toxic, carcinogenic or mutagenic. Decomposition of these pollutants is 
facilitated by oxygen, both by direct chemical detoxifying reactions or by stimulating the growth of 
detoxifying microflora. Contaminated water is described as having an increased biological oxygen 
demand (BOD) and water treatment is aimed at decreasing the BOD so as to make more oxygen 
available for fish and other life forms. 

The most common method of increasing the oxygen content of a medium is by sparging with air or 
oxygen. vVhile this is a simple method, the resulting large bubbles produced simply break the surface 
and are discharged into the atmosphere. Attempts have been made to reduce the size of the bubbles in 
order to facilitate oxygen transfer by increasing the total surface area of the oxygen bubbles. U.S. Pat. 
No. 5,534,143 discloses a :microbubble generator that achieves a bubble size of about 0.10 millimeters to 
about 3 millimeters in diameter. U.S. Pat No. 6,394,429 ("the 1429 patent") discloses a device for 
producing microbubbles, ranging in size from 0.1 to 100 microns in diameter, by forcing air into the 
fluid at high pressure thmugh a small orifice. 

VV'hen the object of generating bubbles is to oxygenate the water, either air, with an oxygen content of 
about 21 %, or pure oxygen may be used. The production of oxygen and hydrogen by the electrolysis of 
water is well known. A current is applied across an anode and a cathode which are immersed in an 
aqueous medium. The current may be a direct current from a battery or an ,A.C/DC converter from a line. 
Hydrogen gas is produced at the cathode and oxygen gas is produced at the anode. The reactions are: 

TABLE-US-00001 AT THE CATHODE: 4H.sub.2O + 4e.sup.- .fwdarw. 4OH.sup.- + 2H.sub.2 AT 
THE ANODE: 2H.sub.2O .twdarw. O.sub.2 + 4H.sup.+· + 4e.sup.- NET REACTION: 
6H.sub.2O .fwdarw. 4OH.sup.- + 4H.sup.+ ++ 2H.sub.2 + O.sub.2 
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286 kilojoules of energy is required to generate one mole of oxygen. 

The gasses form bubbles which rise to the surface of the fluid and may be collected. Either the oxygen 
or the hydrogen may be collected for various uses. The "electrolytic water" surrounding the anode 
becomes acidic while the electrolytic wat(.'f surrounding the cathode becomes basic. Therefore, the 
electrodes tend to foul or pit and have a limited Hfo in these corrosive environments. 

Many cathodes and anodes are commercially available. U.S. Pat. No. 5,982,609 discloses cathodes 
comprising a metal or metallic oxide of at least one metal selected from the group consisting of 
ruthenium, iridium, nickel, iron, rhodium, rhenimn, cobalt, tungsten, manganese, tantalum, 
molybdenum, lead, titanium, platinum, palladium and osmimn. Anodes are formed from the same 
metallic oxides or metals as cathodes. Electrodes may also be fom1ed from alloys of the above metals or 
metals and oxides co-deposited on a substrate. The cathode and anodes may be fonned on any 
convenient support in any desired shape or size. It is possible to use the same materials or different 
materials for both electrodes. The choice is deten:nined according to the uses. Platinum and iron all.oys 
("stainless steel") are often preferred materials due to their inherent resistance to the conosive 
electrolytic water. An especially preferred anode disclosed in U.S. Pat. No. 4,252,856 comprises vacuum 
deposited iridium oxide. 

Holding vessels for live animals generally have a high population of animals which use up the available 
oxygen rapidly. Pumps to supply oxygen have high power requirements and the noise and bubbling may 
further stress the animals. The available electrolytic generators likewise have high power requirements 
and additionally run at high voltages and produce acidic and basic water which are detrimental to live 
animals. Many of the uses of oxygenators, such as keeping bait or caught fish alive, would benefit from 
portable devices that did not require a source of high power. The need remains for quiet, portable, low 
voltage means to oxygenate water. 

It has also been known that plant roots are healthier when oxygenated water is applied. It is thought that 
oxygen inhibits the growth of deleterious fungi. The water sparged with air as in the 1429 patent was 
shown to increase the biomass of hydroponically grown cucumbers and tomatoes by about 15%. 

The need remains for oxygenator models suitable to be placed in-line in water distribution devices so as 
to be applied to field as well as hydroponic culture. 

SUMMARY OF THE INVENTION 

This invention provides an oxygen emitter which is an electrolytic ceH which generates very small 
microbubbles and nanobubbles of oxygen in an aqueous medium, which bubbles are too small to break 
the surface tension of the medium, resulting in a medium supersaturated with oxygen. 

The electrodes ·may be a metal or oxide of at least one metal selected from the g.roup consisting of 
ruthenium, iridium, nickel, iron, rhodium, rhenium, cobalt, tungsten, manganese, tantalum, 
molybdenum, lead, titanium, platinum, palladium and osmium or oxides thereof. The electrodes may be 
formed into open grids or may be dosed surfaces. 'l11e most preferred cathode is a stainless steel mesh. 
The most preferred mesh is a 1/16 inch grid. The most preferred anode is platinum and iridium oxide on 
a support. A preferred support is titanium. 

In order to form micrnbuhbles and nanobubbles, the anode and cathode are separated by a critical 
distance. The critical distance ranges from 0.005 inches to 0.140 inches. The preferred critical distance 
is from 0.045 to 0.060 inches. 
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Models of different size are provided to be applicable to various volumes of aqueous medium to be 
oxygenated. TI1e public is directed to choose the applicable model based on volume and power 
requirements of projected use. Those models with low voltage requirements are especially suited to 
oxygenating water in which animals are to he held. 

Controls are provided to regulate the current and timing of electrolysis. 

A flow-through model is provided which may be connected in-line to a watering hose or to a hydroponic 
circulating system. The flow-through model can be formed into a tube with triangular cross-section. In 
this model, the anode is placed toward the outside of the tube and the cathode is placed on the inside, 
contacting the water flow. Alternatively, the anodes and cathodes may be in plates parallel to the long 
axis of the tube, or may be plates in a wafer stack. Alternately, the electrodes may be placed in a side 
tube f'T" model) out of the direct flow of water. Protocols are provided to produce superoxygenated 
water at the desired flow rate and at the desired power usage. Controls are inserted to activate 
electrolysis when water is flowing and deactivate electrolysis at rest. 

This invention includes a method to promote growth and increase yield of plants by application of 
superoxygenated water. The water treated with the emitter of this invention is one exarnple of 
superoxygenated water. Plants may be grown in hydroponic culture or in soil. The use of the fiow­
through model for drip irrigation of crops and waste water treatment is disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l is the O.sub.2 emitter of the invention. 

FIG. 2 is an assembled device. 

FIG. 3 is a diagram of the electronic controls of the O.sub.2 emitter. 

FIG. 4 shows a funnel or pyramid variation of the O.sub.2 emitter. 

FIG. 5 shows a multilayer sandwich O.sub.2 emitter. 

FIG. 6 shows the yield of tomato plants watered with superoxygenated water. 

FIG. 7 shows an oxygenation chamber suitable for flow-through applications. FIG. 7A is a cross section 
showing arrangement of three plate electrodes. FIG. 7B is a longitudinal section showing the points of 
connection to the power source. 

FIG. 8 is a graph showing the oxygenation of waste water. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

For the purpose of describing the present invention, the following terms have these meanings: 

"Critical. distance" means the distance separating the anode and cathode at which evolved oxygen forms 
microbubbles and nanobubbles. 
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"Critical distance" means the distance separating the anode and cathode at which evolved oxygen fonns 
microbubbles and nanobubbles. 

"O.sub.2 emitter" means a cell comprised of at least one anode and at least one cathode separated by the 
critical distance. 

!!Metal" means a metal or an alloy of one or more metals. 

"Microbubble" means a bubble with a diameter less than 50 microns. 

"Nanobubble11 means a bubble \•1ith a diameter less than that necessary to break the surface tension of 
water. Nanobubbles remain suspended in the water, giving the water an opalescent or rnHky appearance. 

"Supersaturated" means oxygen at a higher concentration than nom1aI calculated oxygen solubility at a 
particular temperature and pressure. 

"Superoxygenated water" means water with an oxygen content at least 120% of that calculated to be 
saturated at a temperature. 

"\Vater" means any aqueous medium with resistance less than one ohm per square centimeter; that is, a 
medium that can suppmi the electrolysis of water. rn general, the lower Hmit of resistance for a medium 
that can support electrolysis is water containing more than 2000 ppm total dissolved solids. 

The present invention produces microbubbles and nanobubbles of oxygen via the electrolysis of water. 
As molecular oxygen radical (atomic weight 8) is produced, it reacts to fom1 molecular oxygen, O.sub.2. 
In the special dimensions of the invention, as explained in more detail in the following examples, 
O.sub.2 forms bubbles which are too small to break the surface tension of the fluid. These bubbles 
remain suspended indefinitely in the fluid and, when allowed to build up, make the fluid opalescent or 
milky. Only after several hours do the bubbles begin to coalesce on the sides of the container and the 
water clears. During that time, the water is su_persahrrated with oxygen. In contra.st, the H.sub.2 formed 
readily coalesces into larger bubbles which are discharged into the atmosphere, as can be seen by bubble 
formation at the cathode. 

The first objective of this invention was to make an oxygen emitter with low power demands, low 
voltage and low current for use with live animals. For that reason, a small button emitter was devised. 
The anode and cathode were set at varying distances. It was found that electrolysis took place at very 
short distances before arcing of the current occurred. Surprisingly, at slightly larger distances, the water 
became milky and no bubbles formed at the anode, while hydrogen continued to be bubbled off the 
cathode. At distance of 0.140 inches between the anode and cathode, it was observed that the oxygen 
formed bubbles at the anode. Therefore, the critical distance for microbubble and nanobubble formation 
was determined to be between 0.005 inches and 0.140 inches. 

EXAMPLE 1 

Oxygen Emitter 

As shown in FIG. 1, the oxygen evolving anode 1 selected as the most efficient is an iridium oxide 
coated single sided sheet of platinum on a support of titanium (Eltech, Fairport Barbor, Ohio). The 
cathode 2 is a (fraction ( 1/16)} inch mesh (size 8 mesh) marine stainless steel screen. The anode and 
cathode are separated by a non-conducting spacer 3 containing a gap 4 for the passage of gas and mixing 
of anodic and cathodic water and connected to a power source through a connection point 5. FIG. 2 
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shows a plan view of the assembled device. TI1e O.sub.2 emitter 6 with the anode connecting wire 7 and 
the cathode connecting wire 8 is contained in an enclosure 9, connected to the battery compartment 10. 
The spacer thickness is critical as it sets the critical distance. It must be of sufficient thickness to prevent 
arcing of the current, but thin enough to separate the electrodes by no more than 0.140 inches. Above 
that thickness, the power needs are higher and the oxygen bubbles fom1ed at higher voltage will 
coalesce and escape the fluid. Preferably, the spacer is :from 0.005 to 0.075 inches thick. At the lower 
limits, the emitter tends to foul more quickly. Most preferably, the spacer is about 0.050 inches thick. 
The spacer may be any nonconductive material such as nylon, fiberglass, Teflon.RTM., polymer or 
other plastic. Because of the criticality of the space distance, it is preferable to have a non-compressible 
spacer. It was found that Buna, with a durometer measure of 60 was not acceptable due to 
decomposition. Viton, a common fluoroelastomer, has a durometer measure of 90 and was found to hold 
its shape well. 

In operation, a small device with an O.sub.2 emitter 1.485 inches in diameter was driven by 4AA 
batteries. The {,,Titical distance was held at 0.050 inches with a Viton spacer. Five gallons of water 
became saturated in seven minutes. This size is suitable for raising oxygen levels in an aquarium or bait 
bucket 

It is convenient to attach a control circuit which comprises a timer that is thermostatically controll.ed by 
a temperature sensor which determines the off time for the cathode. ~1hen the temperature of the 
solution changes, the resistance of the them1istor changes, which causes an off time of a certain 
duration. In cool water, the duration is longer so in a given volume, the emitter generates less oxygen. 
When the water is warmer and therefore hold less oxygen, the duration of off time is shorter. TinIS the 
device is self-controlled to use power most economically. FIG. 3 shows a block diagram of a timer 
control with anode 1, cathode 2, thennistor temperature sensor 3, timer control circuit 4 and wire from a 
direct current power source 5. 

EXAMPLE2 

Measurement of O.sub.2 Bubbles 

Attempts were made to measure the diameter of the O.sub.2 bubbles emitted by the device of Example 
1. In the case of particles other than gasses, measurements can easily be made by scanning electron 
microscopy, but gasses do not survive electron microscopy. Large bubble may be measured by pore 
exclusion, for example, which is also not feasible when measuring a gas bubble. A black and white 
digital, high contrast, backlit photograph of treated water with a millimeter scale reference was shot of 
water produced by the emitter of Example 1. About 125 bubbles were seen in the area selected for 
measurement. Seven bubbles ranging from the smallest clearly seen to the largest were measured. The 
area was enlarged, giving a scale multiplier of 0.029412. 

Recorded bubble diameters at scale were 0.16, 0.22, 0.35, 0.51, 0.76, 0.88 and 1.09 millimeters. The last 
three were considt,"fed outliers by reverse analysis of variance and were assumed to be hydrogen 
bubbles. When multiplied by the scale multiplier, the assumed O.sub.2 bubbles were found to range 
from 4. 7 to 15 microns in diameter. This test was limited by the resolution of the camera and smaller 
bubbles in the nanometer range could not be resolved. It is known that white light cannot resolve 
features in the nanometer size range, so monochromatic laser light may give resolution sensitive enough 
to measure smaller bubbles. Effmis continue to increase the sensitivity of measurement so that sub­
micron diameter bubbles can be measured. 

EXAMPLE3 
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Other Models of Oxygen Emitter 

Depending on the volume of fluid to be oxygenated, the oxygen emitter of this invention may be shaped 
as a circle, rectangle, cone or other model. One or more may be set in a substrate that may be metal, 
glass, plastic or other material. The substrate is not critical as long as the current is isolated to the 
electrodes by the nonconductor spacer material of a thickness from 0.005 to 0.075 inches, preferably 
0.050 inches. It has been noticed that the flow of water seems to he at the periphery of the emitter, while 
the evolved visible bubbles (H.sub.2) arise at the center of the emitter. Therefore, a funnel or pyramidal 
shaped emitter was constructed to treat larger volumes of fluid. FIG. 4 is a cross sectional diagram of 
such an emitter. The anode 1 is formed as an open grid separated from a marine grade stainless steel 
screen cathode 2 by the critical distance by spacer 3 around the periphery of the emitter and at the apex. 
This flow-through embodiment is suitable for treating large volumes of water rapidly. 

The size may be varied as required. A round emitter for oxygenating a bait bucket may be about 2 inches 
in diruneter, while a 3-inch diameter en1itter is adequate for oxygenating a 10 to 40 gallon tank. The live 
well of a fishing boat will generally hold 40 to 80 gallons of water and require a 4-inch diameter emitter. 
It is within the scope of this invention to construct larger emitters or to use several in a series to 
oxygenate larger volumes. It is also within the scope of this invention to vary the model to provide for 
low voltage and amperage in cases where the need for oxygen is moderate and long lasting or 
conversely, to supersaturate water very quickly at higher voltage and amperage. In the special 
dimensions of the present invention, it has been found that a 6 volt battery supplying a current as low as 
40 milliamperes is sufficient to generate oxygen. Such a model is especially useful with live plants or 
animals, while it is more convenient for industrial use to use a higher voltage and current. Table I shows 
a number of models suitable to various uses. 

TABLE-US-00002 TABLE I Emitter Model Gallons Volts Amps Max. Ave Watts Bait keeper 5 6 0.090 
0.060 0.36 Livewell 32 12 0.180 0.120 1.44 OEM 2 inch 10 12 0.210 0.120 1.44 Bait store 70 12 0.180 
().180 2.16 Double cycle 2 12 0.180 ().180 2.16 OEM 3 inch 50 12 0.500 0.265 3.48 OEM 4 inch 80 12 
0.980 0.410 4.92 Water pail 2 24 1.200 1.200 28.80 Plate 250 12 5.000 2.500 30.00 

EXAMPLE4 

Multilayer Sandwich O.sub.2 Emitter 

An O.sub.2 emitter was made in a multilayer sandwich embodiment. (FIG. 5) An iridium oxide coated 
platinum anode 1 was formed into a grid to allow good water flow and sandwiched between two 
stainless steel screen cathodes 2. Spacing was held at the critical distance by nylon spacers 3. The 
embodiment illustrated is held in a cassette 4 which is secured by nylon bolt 5 with a nylon washer 6. 
The dimensions selected were: 

TABLE-US-00003 cathode screen 0.045 inches thick nylon spacer 0.053 inches thick anode grid 0.035 
inches thick nylon spacer 0.053 inches thick cathode screen 0.045 inches thick, 

for an overall emitter thickness of 0.231 inches thick inches. 

ff a more powerful emitter is desired, it is within the scope of this invention to repeat the sequence of 
stacking. For example, an embodiment may easily be constructed with this sequence: cathode, spacer, 
anode, spacer, cathode, spacer, anode, spacer, cathode, spacer, anode, spacer, cathode. The number of 
layers in the sandwich is limited only by the power requirements acceptable for an application. 

EXAMPLES 
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Effect of Superoxygenated Water on the Growth of Plants 

It is known that oxygen is important fur the grovvth of plants. Although plants evolve oxygen during 
photosynthesis, they also have a requirernent for oxygen for respiration. Oxygen is evolved in the leaves 
of the plants, while often the roots are in a hypoxic environment without enough oxygen to support 
optimum respiration, which can be reflected in less than optimum growth and nutrient utilization. 
Hydroponically grown plants are particularly susceptible to oxygen deficit in the root system. U.S. Pat. 
No. 5,887,383 describes a liquid supply pump unit for hydroponic cultures which attain oxygen 
emichment by sparging with air. Such a method has high energy requirements and is noisy. 
Furthermore, while suitable for self-contained hydroponic culture, the apparatus is not usable for field 
irrigation. In a report available on the web, it was shown that hydroponically grown cucumbers and 
tomatoes supplied with water oxygenated with a device similar to that described in the 1429 patent had 
increased biomass of about 12% and 17% respectively. It should be noted that when sparged with air, 
the water may become saturated with oxygen, but it is unlikely that the water is superoxygenated. 

A. Superoxygenated Water in Hydroponic Culture. 

Two small hydroponic systems were set up to grow two tomato plants. Circulation protocols were 
identical except that the 2 li2 gallon water reservoir for the Control plant was eroated with and 
aquarium bubbler and that for the Test plant was oxygenated with a five-inch strip emitter for two 
minutes prior to pumping. The cycle was set at four minutes of pumping, followed by four minutes of 
rest. The control water had an oxygen content of about 97% to 103% saturation, that is, it was saturated 
with oxygen. The test water had an oxygen content of about 153 % to 165% saturation, that is, it was 
supersaturated. The test plant was at least four times the volume of the control plant and began to show 
what looked like fertilizer bum. At that point the fertilizer for the Test plant was reduced by half. Since 
the plants were not exposed to natural light but to continuous artificial light in an indoor environment 
without the natural means of fertilization (wind and/or insects), the experiment was discontinued after 
three months. At that time, the Test plant but not the Control plant had blossomed. 

B. Superoxygenated Water in Field Culture. 

A pilot study was designed to ascertain that plants outside the hydroponic culture facility would benefit 
from the application of oxygen. It was decided to use water treated with the emitter of Example 1 as the 
oxygen carrier. Since water so treated is supersaturated, it is an excellent carrier of oxygen. 

Tomato seeds (Burpee "Big Boy") were planted in one-inch diameter peat and dirt plugs encased in 
cheese cloth and placed in a tray in a southwest window. Controls were watered once a day with tap 
water ("Control") or oxygenated water ("Test"). Both Controls and Test sprouted at one week. After five 
weeks, the Test plants were an average of 11 inches tall while the Controls were an average of nine 
inches tall. At this time, May 10, when the threat of frost in Minnesota was minimal, the plants were 
transplanted to 13 inch diameter pots with drainage holes. Four inches of top soil was added to each pot, 
topped off with four inches of Scott's Potting Soil. TI1e pots were placed outside in a sunny area with at 
least eight hours a day of foll sun. The plants were watered as needed with either plain tap water 
(Control) or oxygenated water ('fost). The oxygenated water was produced by use of the emitter of 
Example 1 run for one-half hour in a five-gallon container of water. Previous experiments showed that 
water thus treated had an oxygen content from 160% to 260% saturation. The Test plants flowered on 
June 4, while the Controls did not flower until June 18. For both groups, every plant in the group first 
had flowers on the same day. All plants were fertilized on July 2 and a soaker hose provided because the 
plants were now so big that watering by hand was difficult. The soaker hose was run for one half to one 
hour each morning, depending on the weather, to a point at which the soil was saturated with water. One 
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half hour after the soaker hose was turned off, about 750 ml of superoxygenated water was applied to 
each of the Test plants. 

The Test plants were bushier than the Controls although the heights were similar. At this time, there 
were eight Control plants and seven Test plants because one of the Test plants broke in a stonn. On July 
2, the control plants averaged about 17 primary branches from the vine stt.m, while the control plants 
averaged about 13 primary branches from the vine stern. As the tomatoes matured, each was weighed on 
a kitchen scale at harvest. The yield history is shown in Table II. 

T ABLE-US-00004 TABLE II Control, grams Test, grams tomatoes from tomatoes from eight plants/ 
seven plants/ Week of: cumulative total cumulative total July 27 240 400 August 3 180 420 2910 3310 
August 10 905 1325 1830 5140 August 17 410 1735 2590 7730 August 24 3300 5035 2470 l 0200 
August 3141509175 1580 11780 September 15 not weighed 3710 15490 Final Harvest 6435 15620 
8895 24385 September 24 

The total yield for the eight Control plants was 15620 grams or 1952 grams of tomatoes per plant 

The total yield for the seven Test plants was 24385 grams or 3484 grams of tomatoes per plant, an 
increase in yield of about 79% over the Control plants. 

FIG. 6 shows the cumulative total as plotted against time. Not only did the Test plants blossom and bear 
fruit earlier, but that the Control plants never caught up to the test plants in the short Minnesota growing 
season. It should be noted that the experiment was terminated because of predicted frost. AH fruits, both 
green and red, were harvested and weighed at that po:int. 

EXA.MPLE6 

Flow-Tirrough Emitter for Agricultural Use 

In order to apply the findings of example 5 to agricultural uses, an emitter than can oxygenate rum1ing 
water efficiently was developed. In FIG. 7(A), the oxygenation chamber is comprised ofthree anodes 1 
and cathodes 2, of appropriate size to fit inside a tube or hose and St,-parated by the critical distance are 
placed within a tube or hose 3 at 120.degree. angles to each other. TI1e anodes and cathodes are 
positioned with stabilizing hardware 4. The stabilizing hardware, which can be any configuration such 
as a screw, rod or washer, is preferably formed from stainless steel. FIG. 7(B) shows a plan view of the 
oxygenation chamber with stabilizing hardware 4 serving as a connector to the power source and 
stabilizing hardware 5 serving as a connector to the power source. The active area is shown at 6. 

This invention is not limited to the design selected for this embodiment. 'Those skil.led in the art can 
readily fabricate any of the emitters shown in FIG. 4 or 5, or can design other embodiments that will 
oxygenate flowing water. One useful embodiment is the "T" model, wherein the emitter unit is set in a 
side arm. 111e emitted bubbles are swept into the water t1ow. The unit is detachable for easy servicing. 
Table HI shows several models of flow through emitters. The voltage and flowrates were held constant 
and the current varied. The Dissolved oxygen (DO) from the source was 7 .1 mg/liter. The starting 
temperature was 12.2.degree. C. but the flowing water cooled slightly to 11 or 11.5.degree. C. Without 
undue experimentation, anyone may easily select the embodiment that best suits desired characteristics 
from Table In or designed with the teachings of Table HI. 

TABLE-US-00005 TABLE III ACTIVE DO OF* ELECTRODE CURRENT, FLOW RATE SAMPLE 
AT MODEL AREA, SQ.IN. VOLTAGE AMPS. GAL/MINUTE ONE MINUTE 2-Inch "T" 2 28.3 0.72 
12 N/A 3-inch "T" 3 28.3 1.75 12 N/A 2-plate Tube 20 28.3 9.1 12 8.4 3-Plate tube 30 28.3 12.8 12 9.6 
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* As the apparatus runs longer, the flowing water becomes milky, indicating supersaturation. The one­
minute time point shows the rapid increase in oxygenation. 

The following plants will be tested for response to superoxygenated water: grape vines, lettuce, and 
radishes in three different climate zones. The operators for these facilities ,;,vill be supplied with units for 
drip irrigation. Drip irrigation is a teclmique wherein water is pumped through a pipe or hose with 
perforations at the site of each plant to be irrigated. The conduit may be underground or above ground. 
Since the water is applied directly to the plant rather than wetting the entire field, this tedmique is 
especially useful in arid climates or for plants requiring high fertilizer applications. 

The superoxygenated water will be applied by drip irrigation per the usual protocol for the respective 
plants. Growth and yield will be compared to the same plants given only the usual irrigation water. Pest 
control and fertilization will be the same between test and control plants, except that the operators of the 
experiments will be cautioned to be aware of the possibility of fertilizer hum in the test plants and to 
adjust their protocols accordingly. 

It is expected that the superoxygenated plants vvith drip irrigation will show more improved pertormance 
with more continuous application of oxygen than did the tomato plants of Example 5, which were given 
superoxygenated water only once a day. 

EXAMPLE? 

Treatment of\Vaste \Vater 

\Vaste water, with a high organic content, has a high BOD, due to the bacterial flora. It is desirable to 
raise the oxygen content ofthe waste water in order to cause the flora to flocculate. However, it is very 
difficult to effectively oxygenate such water. Using a 4 inch OEM (see Table I) with a 12 volt battery, 
four liters of waste water in a five gallon pail were oxygenated. As shown in FIG. 8, the dissolved 
oxygen went from 0.5 mgil to 10.8 mgil in nine minutes. 

Those skilled in the art will readily comprehend that variations, modifications and additions may in the 
embodiments described herein may be made. Therefore, such variations, modifications and additions are 
within the scope of the appended claims. 
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Notice of Allowability 

Application No. 

10/732,326 
Examiner 

LOIS ZHENG 

Applicant(s) 

SENKIW, JAMES ANDREW 
Art Unit 

1793 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to amendment after final filed 3 March 2008. 

2. IZI The allowed claim(s) is/are 1-4, 9, 13, 15 and 17-26. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. • DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. [gi Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 7 /19/2004,2/18/08 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. [gl Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

/Roy King/SPE, 1793 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080312 
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Application/Control Number: 10/732,326 

Art Unit: 1793 

DETAILED ACTION 

Status of Claims 

Page 2 

1. Claims 1 and 25-26 are amended in view of applicants response filed 3 March 

2009. Claims 14 and 16 are canceled in view of applicant's response. Claims 5-8 and 

10-12 remain withdrawn from consideration. Therefore, claims 1-4, 9, 13, 15 and 17-26 

are currently under examination. 

Specification 

2. The amendments to specification are entered and recorded. 

Drawing 

3. The drawings were received on 3 March 2008. These drawings are acceptable. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on 18 February 2008 was 

filed after the mailing date of the Final Rejection on 1 November 2007. The submission 

is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information 

disclosure statement is being considered by the examiner. 

Status of Previous Rejections 

5. All previous rejections are withdrawn in view of applicant's claim amendments 

filed 3 March 2008. 

Allowance 

6. Claims 1-4, 9, 13, 15 and 17-26 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject 

matter: The prior art of record does not teach or fairly suggest, either alone or in 
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Art Unit: 1793 

Page 3 

combination, the claimed flow through oxygenator comprising three matched sets of 

anodes and cathodes attached to stabilizing hardware in adjacent relation such that 

each matched set resides at a 120° angle to the adjacent matched sets. 

8. This application is in condition for allowance except for the presence of claims 5-

8 and 10-12 directed to invention non-elected without traverse. Accordingly, claims 5-8 

and 10-12 have been cancelled. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to LOIS ZHENG whose telephone number is (571 )272-

1248. The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Roy King/ 
Supervisory Patent Examiner, Art 
Unit 1793 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: 

Senkiw 

Attorney Docket No.: 4056.02US01 

Confirmation No.: 7020 

Application No.: 

Filed: 

10/732,326 

December 10, 2003 

For: FLOW-THROUGH OXYGENATOR 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

AMENDMENT AFTER FINAL 

INTRODUCTORY COMMENTS 

Examiner: Lois L. Zheng 

Group Art Unit: 1793 

In response to the Final Office Action of November 1, 2007, and in accordance with the 

automatic extension of time for response provided by 37 CFR § l.136(a), amendment to the 

above-identified patent application is requested. 

The present amendment comprises the following sections: 

A. Amendments to the Specification 

B. Amendments to the Claims 

C. Amendments to the Drawings OK TO ENTER: /LZ/ 

D. Remarks 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 16-063 I. 
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Application Number 10/732,326 

INFORMATION DISCLOSURE Filing Date December I 0, 2003 

ST A TEMENT BY APPLICANT First Named Inventor Senkiw 
(Use as many sheets as necessa1J1) 

Art Unit 1793 

Examiner Name Lois L. Zheng 

Sheet I i I of I i Attorney Docket Number 4056.02US0 I 

U.S. PATENT DOCUMENTS 
EXAMINER Cite Publication Date Name of Patentee or Applicant 

INITIAL' No. 1 Document Number MM-DD-YYYY of Cited Document 

Number-Kind Code2 (,; immmJ 

US-
US-
US-
US-
US-
US-
US-
US-
US-
US-
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US-
US-
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FOREIGN PA TENT DOCUMENTS 
EXAMINER Cite Foreign Patent Document Publication Date 

INITIAL ' No. 1 MM-DD-YYYY Name of Patentee or Applicant T6 

Country Code3 Number4Kind Code5 of Cited Document 

(if known) 

LZ WO 99/39561 08-12-1999 Mazzei --
LZ WO 03/072507 Al 09-04-2003 Senkiw 

EXAMINER 
I /Lois. L Zheng/ I DATE 

I 3/17/08 
SIGNATURE CONSIDERED 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with i\1PEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 
1Applicant's unique citation designation number (optional). 2See Kinds Codes ofUSPTO Patent Documents at www.uspto.gov or MPEP 901.04. 1Enter Office that issued the document, 
by the two-letter code (WIPO Standard ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent 
document. 5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. "Applicant is to place a check mark here if English 
language Translation is attached. 
This collect1on of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting 
the completed application form to the USPTO. Time will va1y depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chieflnfonnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, DC 20231. DO 
NOT SEND FEES OR COi\JPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450 Alexandria, VA 22313-1450. 
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Application Number 10/732,326 

INFORMATION DISCLOSURE FIiing Date December 10, 2003 t----------+-----------------1 STATEMENT BY APPLICANT First Named Inventor James Andrew Senkiw 
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(Use as many sheers ·oa necessa,yJ 

Examiner Name 

Sheet 2 

Examiner 
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Examiner 
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No.1 

of 2 Attcmey Docket Number AQl.002US1 
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Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
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Effect of Oxygenated Water on the Growth and Biomass Development of Seedless Cucumbers 
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oonsidered. Include copy of this fonn with next 00mmunication to applicant. 
1 Applicanra unique citation designation number (Oplional). 2 Appllcanl la to place a Check mark here if Engli&II language Tran&lation is attached. 
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Trademark Office, P.O. Box 1450, Alw<andrta, VA 22313-1450. DO NOT SEND FEES OR OOMPLETEO FORMS TO THIS ADDRESS. SEND TO: 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: 

Senkiw 

Attorney Docket No.: 4056.02US01 

Confirmation No.: 7020 

Application No.: 

Filed: 

10/732,326 

December 10, 2003 

For: FLOW-THROUGH OXYGENATOR 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

AMENDMENT AFTER FINAL 

INTRODUCTORY COMMENTS 

Examiner: Lois L. Zheng 

Group Art Unit: 1793 

In response to the Final Office Action of November 1, 2007, and in accordance with the 

automatic extension of time for response provided by 37 CFR § l.136(a), amendment to the 

above-identified patent application is requested. 

The present amendment comprises the following sections: 

A. Amendments to the Specification 

B. Amendments to the Claims 

C. Amendments to the Drawings 

D. Remarks 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 16-063 I. 
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AMENDMENTS TO THE SPECIFICATION 

In the Specification 
Please substitute the following amended paragraph(s) and/or section(s) (deleted matter is 

shown by strikethrough and added matter is shown by underlining): 

Page 5, lines 5-23, 

DESCRIPTION OF THE DRAWINGS 

FIG. IA is a plan view of an [[the]] 0 2 emitter of the invention. 

FIG. IB is a section view of the 0 2 emitter of Figure IA taken at line IB-IB of FIG. IA. 

FIG. 2A is a plan view of an assembled Qi emitting device. 

FIG. 2B is a perspective view of the assembled 02 emitting device of FIG. 2A. 

FIG. 3 is a diagram of the electronic controls of the 0 2 emitter. 

FIG. 4 shows a funnel or pyramid variation of the 02 emitter, 

FIG. 5 shows a multilayer sandwich 02 emitter. 

FIG. 6 shows the yield of tomato plants watered with superoxygenated water. 

FIG. 7 shov,s an oxygenation chamber suitable fur flow through applications. 

FIG. 7A is a cross section showing arrangement of three plate electrodes. 

FIG. 7B is a longitudinal section showing the points of connection to the power source. 

FIG. 8 is a graph showing the oxygenation of waste water. 

Page 7, line 16 - page 8, line 2, 

2 
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As shown in FIG£. IA, lB, 2A and 2B, the oxygen evolving anode 1 selected as the most 

efficient is an iridium oxide coated single sided sheet of platinum on a support of titanium 

(Eltech, Fairport Harbor, OH). The cathode 2 is a {fraction (1/16)} inch mesh (size 8 mesh) 

marine stainless steel screen. The anode and cathode are separated by a non-conducting spacer 3 

containing a gap 4 for the passage of gas and mixing of anodic and cathodic water and connected 

to a power source through a connection point 5. FIG. 2A shows a plan view of the assembled 

device. The O.sub.2 emitter 6 with the anode connecting wire 7 and the cathode connecting wire 

8 is contained in an enclosure 9, connected to the battery compartment 10. The spacer thickness 

is critical as it sets the critical distance. It must be of sufficient thickness to prevent arcing of the 

current, but thin enough to separate the electrodes by no more than 0.140 inches. Above that 

thickness, the power needs are higher and the oxygen bubbles formed at higher voltage will 

coalesce and escape the fluid. Preferably, the spacer is from 0.005 to 0.075 inches thick. At the 

lower limits, the emitter tends to foul more quickly. Most preferably, the spacer is about 0.050 

inches thick. The spacer may be any nonconductive material such as nylon, fiberglass, 

Teflon.RTM. polymer or other plastic. Because of the criticality of the space distance, it is 

preferable to have a non-compressible spacer. It was found that Buna, with a durometer measure 

of 60 was not acceptable due to decomposition. Viton, a common fluoroelastomer, has a 

durometer measure of 90 and was found to hold its shape well. 

3 
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AMENDMENTS TO THE CLAIMS 

A detailed listing of all claims that are, or were, in the present application, irrespective of 

whether the claim(s) remains under examination in the application are presented below. The 

claims are presented in ascending order and each includes one status identifier. Those claims not 

cancelled or withdrawn but amended by the current amendment utilize the following notations 

for amendment: 1. deleted matter is shown by strikethrough for six or more characters and 

double brackets for five or less characters; and 2. added matter is shown by underlining. 

4 
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1. (Currently Amended) A flow through oxygenator comprising: 

a fluid conduit having a fluid inlet and a fluid outlet fluidly connected with 

a conduit lumen; 

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an 

aqueous medium, the oxygen emitter including a plurality of three matched sets of anodes 

and cathodes wherein the matched sets of anodes and cathodes are mounted to stabilizing 

hardware such that the oxygen emitter is positioned within the conduit lumen and each 

matched set resides at a 120° angle to the adjacent matched sets; and 

a power source in electrical communication with the oxygen emitter. 

2. (Previously Presented) The flow through oxygenator of claim 1, wherein each anode is a 

metal or a metallic oxide or a combination of a metal and a metallic oxide and each cathode is a 

metal or metallic oxide or a combination of a metal and a metallic oxide. 

3. (Previously Presented) The flow through oxygenator of claim 1, wherein the anode and 

cathode within each matched set are separated by a spacer such to maintain a gap of 0.005 to 

0.140 inches between the anode and cathode. 

4. (Previously Presented) The flow through oxygenator of claim + 3, wherein the gap is 

0.045 to 0.060 inches. 

5. (Withdrawn) The product of claim I wherein the water is supersaturated with oxygen and 

of an approximately neutral pH. 

5 

Exhibit 1008_0100



Application No. I 0/732,326 

6. (Withdrawn) A method for enhancing growth and yield of plants compnsmg the 

administration of supersaturated water on said plants. 

7. (Withdrawn) The method of claim 6 wherein the supersaturated water is delivered to the 

plants in hydroponic culture or through drip irrigation. 

8. (Withdrawn) A method for treating waste water comprising passing the waste water 

through a conduit comprising the emitter of claim 1. 

9. (Previously Presented) The flow through oxygenator of claim 1 wherein each anode is 

platinum and iridium oxide on a support and each cathode is a metal or metallic oxide or a 

combination of a metal and a metallic oxide. 

10. (Withdrawn) A method to increase the oxygen content of flowing water comprising 

passing flowing water through a conduit comprising the flow-through oxygenator of claim 1. 

11. (Withdrawn) The method of claim 11 wherein the flowing water has a temperature of 1 to 

40 degrees Celsius. 

12. (Withdrawn) The method of claim 11 wherein the flowing water becomes supersaturated 

with oxygen. 

13. (Previously Presented) The flow through oxygenator of claim 1, wherein the power 

source is electrically connected to the stabilizing hardware for powering the plurality of matched 

sets of anodes and cathodes. 
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14. Cancelled. 

15. (Previously Presented) The flow through oxygenator of claim 1, wherein the plurality of 

matched sets of anodes and cathodes are attached to the stabilizing hardware with the anodes 

proximate a conduit wall and the cathodes proximate a conduit center. 

16. Cancelled. 

17. (Previously Presented) The flow through oxygenator of claim 1, wherein the plurality of 

matched sets of anodes and cathodes define plates positioned parallel to a flow axis of the 

conduit lumen. 

18. (Previously Presented) The flow through oxygenator of claim 1, wherein each cathode 

comprises a mesh screen. 

19. (Previously Presented) The flow through oxygenator of claim 1, further comprising: 

a controller selectively operating the power source, such that the power 

source supplies power to the plurality of matched sets of anodes and cathodes 

when the aqueous medium is flowing through the conduit lumen and withholds 

power when the aqueous medium is not flowing through the conduit lumen. 

20. (Previously Presented) The flow through oxygenator of claim 1, wherein the oxygen 

emitter is sized to generate oxygen sufficient to form a supersaturated aqueous medium. 

7 
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21. (Previously Presented) The flow through oxygenator of claim 1, wherein the aqueous 

medium is water. 

22. (Previously Presented) The flow through oxygenator of claim 21, wherein the oxygen 

emitter is sized to generate oxygen sufficient to form superoxygenated water. 

23. (Previously Presented) The flow through oxygenator of claim 1, wherein the fluid conduit 

is a watering hose. 

24. (Previously Presented) The flow through oxygenator of claim I, wherein the fluid conduit 

is a hydroponic circulating system. 

25. (Currently Amended) A flow through oxygenator comprising: 

a watering hose having a hose lumen; and 

an oxygen emitter operably mounted within the hose lumen, the oxygen emitter 

including three matched sets of anodes and cathodes mounted to stablilizing hardware 

such that each matched set resides at a 120° angle to the adjacent matched sets. 

26. (Currently Amended) A flow through oxygenator comprising: 

a hydroponic circulating system having a circulating lumen; and 

an oxygen emitter operably mounted within the circulating lumen, the 

oxygen emitter including three matched sets of anodes and cathodes mounted to 

stablilizing hardware such that each matched set resides at a 120° angle to the 

adjacent matched sets .. 

8 

Exhibit 1008_0103



AMENDMENTS TO THE DRAWINGS 

Attachment: Qty. 3 Replacement Sheets 

Application No. 10/732,326 

Replacement sheets to correct identified deficiencies Figures 6, 7 and 8 are submitted to 

correct said deficiencies. 
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REMARKS 

Claims 1-4, 9 and 13-26 are pending. By this Amendment, claims 14 and 16 are 

cancelled and claims 1, 25 and 26 are amended. By way of the present amendments to 

independent claims 1, 25 and 26, Applicant has included the subject matter of former dependent 

claim 14, which was indicated as being allowable in the Final Office Action mailed November 1, 

2007. No new matter is believed introduced by way of the present amendments. 

Drawings 

In the Final Office Action mailed November 1, 2007, the drawings were objected to 

based on a number of identified deficiencies. Applicant respectfully requests said objections be 

withdrawn. 

In response to the objections regarding Figures IA, IB, 2A and 2B, Applicant has 

amended the specification to discuss all of the submitted Figures. 

In response to the objections to Figure 6, Applicant submits a replacement Figure 6 

removing the additional data points and more accurately representing the data points. 

In response to the objection to Figures 7(A) and 7(B), Applicant submits a replacement 

sheet and amends the specification to overcome said deficiencies. 

In response to the objection to Figure 8, Applicant submits replacement Figure 8 as 

described in the application. In reviewing the original filing submission, it appears that an 

incorrect Figure was erroneously supplied as Figure 8. Applicant respectfully asserts that 

replacement Figure 8 is described and inherently supported in the original specification such that 

new Figure 8 does not consititute new matter. 

Applicant has respectfully cancelled claim 16 including the limitation of a side arm flow 

portion. 

10 
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Priority 

Applicant respectfully takes no position concerning the effective filing date of the present 

application. 

Claim Rejections 35 USC 102 

In the Final Office Action mailed November 1, 2007, claims 1-3, 13, 15 and 17-22 were 

rejected under 35 USC 102(b) as being anticipated by U.S. Patent Publication No. 2002/0074237 

Al to Takesako. In the Final Office Action mailed November 1, 2007, claims 1-2, 13, 17 and 

20-22 were rejected under 35 USC 102(b) as being anticipated by U.S. Patent No. 6,171,469 to 

Hough. By way of the present amendment to independent claim 1, Applicant has incorporated 

the previously indicated allowable subject matter of former dependent claim 14. As such, 

Applicant respectfully requests said rejections be withdrawn. 

Claim Rejections 35 USC 103 

In the Final Office Action mailed November 1, 2007, claims 4, 16 and 23-26 were 

rejected under 35 USC 103(a) as being unpatentable over Takesako. In the Final Office Action 

mailed November 1, 2007, claim 9 was rejected under 35 USC 103(a) as being unpatentable over 

Takesako in view of U.S. Patent No. 4,587,001 to Cairns et al. In the Final Office Action mailed 

November 1, 2007, claims 3-4, 16, 18-19 and 23-26 were rejected under 35 USC 103(a) as being 

unpatentable over Hough, and further in view of Takesako. In the Final Office Action mailed 

November 1, 2007, claim 9 was rejected under 35 USC 103(a) as being unpatentable over 

Hough, in view of Cairns. By way of the present amendment to independent claims 1, 25 and 

26, Applicant has incorporated the previously indicated allowable subject matter of former 

dependent claim 14. As such, Applicant respectfully requests said rejections be withdrawn. 

11 
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Double Patenting 

In the Final Office Action mailed November 1, 2007, claims 1-4, 9, 13, 15 and 18-22 

were rejected on the ground of nonstatutory obviousness-type double patenting as being 

unpatentable over claims 1, 6, 9 and 13-14 of U.S. Patent No. 6,689,262 in view of Takesako. 

By way of the present amendment to independent claim 1, Applicant has incorporated the 

previously indicated allowable subject matter of former dependent claim 14. As such, Applicant 

respectfully requests said rejections be withdrawn. 

In view of the foregoing, it is submitted that this application is in condition for allowance. 

Favorable consideration and prompt allowance of the application are respectfully requested. 

The Examiner is invited to telephone the undersigned if the Examiner believes it would 

be useful to advance prosecution. 

Registration No. 53,003 
Customer No. 24113 
Patterson, Thuente, Skaar & Chri nsen, P.A. 
4800 IDS Center 
80 South 8th Street 
Minneapolis, Minnesota 55402-2100 
Telephone: (612) 349-3009 
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PATENT APPLICATION 

IN THE UNITED STA TES PATENT AND TRADEMARK OFFICE 

In re the application of: 

Senkiw 

Application No.: 

Filed: 

10/732,326 

December 10, 2003 

Attorney Docket No.: 4056.02US01 

Confirmation No.: 7020 

Examiner: Lois L. Zheng 

Group Art Unit: 1793 

For: FLOW-THROUGH OXYGENATOR 

PETITION FOR EXTENSION OF PERIOD FOR RESPONSE 
UNDER 37 CFR § l.136(a) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 CFR § l.136(a), an extension of time of one (1) month (from February 1, 

2008 to March 3, 2008, March 1, 2008 falling on a Saturday) within which to respond to the 

Office Action dated November 1, 2007 is requested. Please charge the $60.00 one month 

extension fee to Deposit Account No. 16-0631. Applicant is entitled to small entity status in 

accordance with 37 CFR 1.27. The Commissioner is authorized to charge to Deposit Account 

No. 16-0631 any underpayments, overpayments or additionally required fees. 

Customer No. 24113 
Patterson, Thuente, Skaar & Christe s 
4800 IDS Center 
80 South 8th Street 
Minneapolis, Minnesota 55402-2100 
Telephone: (612) 394-3009 

Registration No. 53,003 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 16-0631. 
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New International Application Filed with the USPTO as a Receiving Office 
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course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 

Exhibit 1008_0116



PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 10/732,326 12/10/2003 • To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY IZI OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

• SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A N/A 

• EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS 
* X $ = OR X $ = (37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS 
* X $ = X $ = (37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

• APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

03/03/2008 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) • 24 Minus ** 26 = 0 X $25 = 0 OR X $ = 
0 Independent z * 4 Minus ***4 = 0 X $105 = 0 OR X $ = 
w 137 CFR 1.16/h\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L 0 OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** = X $ = OR X $ = 0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /CRYSTAL QUEEN/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information Is required by 37 CFR 1.16. The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

Exhibit 1008_0117



PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: 

Senkiw 

Application No.: 10/732,326 

Filed: December 10, 2003 

For: FLOW-THROUGH OXYGENATOR 

Attorney Docket No.: 4056.02US01 

Confirmation No.: 7020 

Examiner: Lois L. Zheng 

Group Art Unit: 1793 

SUPPLEMENT AL INFORMATION DISCLOSURE ST A TEMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 CFR § 1.56, and in addition to information disclosed in Applicant's 

Information Disclosure Statement filed July 19, 2004, the attention of the Patent and Trademark 

Office is hereby directed to the references listed on the attached Form PTO-1449. It is 

respectfully requested that the information be expressly considered during the prosecution of this 

application, and that the references be made of record therein and appear among the "References 

Cited" on any patent to issue therefrom. The listing of a reference herein is not an admission that 

the reference is prior art or that the reference is material to patentability. 

This Information Disclosure Statement is being filed more than three months after the 

U.S. filing date and after the mailing date of a Final Action, Notice of Allowance or an action 

that otherwise closes prosecution in the application but before payment of the Issue Fee. 

Applicant hereby petitions that the Information Disclosure Statement be considered. Please 
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charge the $180.00 petition fee under 37 CFR § 1. l 7(p) to Deposit Account No. 16-6031. Please 

credit or debit Deposit Account No. 16--0631 as needed to ensure consideration of the disclosed 

information. 

I herebv certify that each item of information contained in this 1nformation Disclosure .; , 

Statement was cited in a communication from a foreign patent office in a counterpart foreign 

application not more than three months prior to the filing of this Information Disclosure 

Statement. 37 CFR § l.97(e)(l). A copy of the European Search Report is enclosed for the 

Examiner's convenience. 

RespectfqHfsvbmit.tt4(/ /,,,/· 

/~ i:: ;_~,;~11;2( __ 
_ / J. Pattl Haun 1 "··· 

Registration No. 53,003 ,/ 

Customer No. 24113 / _/ 
Patterson, Thuente, Skaar & Christ~11-sen, P.A. 
4800 IDS Center ... 
80 South 8th Street 
Minneapolis, Minnesota 5 5402-2100 
Telephone: (612) 349-'3009 

Please granr any extension of lime n2cessmy for entry: charge any fee due to Depos// Account No. I 6--063 I. 
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US-
US-
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EXAMINER Cite Foreign Patent Document Publication Date 

INITIAL ' No. 1 MM-DD-YYYY Name of Patentee or Applicant T6 
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WO 99/39561 08-12-1999 Mazzei 
WO 03/072507 Al 09-04-2003 Senkiw 

EXAMINER 
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I DATE 
I SIGNATURE CONSIDERED 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with i\1PEP 609. Draw line through citation if not in conformance and not considered. Include 
copy of this form with next communication to applicant. 
1Applicant's unique citation designation number (optional). 2See Kinds Codes ofUSPTO Patent Documents at www.uspto.gov or MPEP 901.04. 1Enter Office that issued the document, 
by the two-letter code (WIPO Standard ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent 
document. 5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. "Applicant is to place a check mark here if English 
language Translation is attached. 
This collect1on of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting 
the completed application form to the USPTO. Time will va1y depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chieflnfonnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Washington, DC 20231. DO 
NOT SEND FEES OR COi\JPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450 Alexandria, VA 22313-1450. 
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2.0 Certified copies of the priority documents have been received in Application No. __ . 
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Application/Control Number: 10/732,326 

Art Unit: 1793 

DETAILED ACTION 

Status of Claims 

Page 2 

1. Claims 1-4 and 9 are amended in view of applicant's amendment filed 17 August 

2007. New claims 13-26 are added in view of applicant's amendment. Claims 5-8 and 

10-12 remain withdrawn from consideration. Therefore, claims 1-4, 9 and 13-26 are 

currently under examination. 

Status of Previous Rejections/Objections 

2. The rejection of claims 1-3 under 35 U.S.C. 102(e) as being anticipated by Zappi 

et al. US 6,328,875 B1(Zappi) is withdrawn in view of applicant's claim amendment filed 

17 August 2007. 

The rejection of claim 4 under 35 U.S.C. 103(a) as being unpatentable over 

Zappi is withdrawn in view of applicant's claim amendment filed 17 August 2007. 

The rejection of claim 9 under 35 U.S.C. 103(a) as being unpatentable over 

Zappi in view of Cairns et al. US 4,587,001 (Cairns) is withdrawn in view of applicant's 

claim amendment filed 17 August 2007. 

3. The rejection of claims 1-4 under 35 U.S.C. 103(a) as being unpatentable over 

Divisek et al. US 4,225,401 (Divisek) is withdrawn in view of applicant's claim 

amendment filed 17 August 2007. 

The rejection of claim 9 under 35 U.S.C. 103(a) as being unpatentable over 

Divisek in view of Cairns et al. US 4,587,001 (Cairns) is withdrawn in view of applicant's 

claim amendment filed 17 August 2007. 
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Drawings 

4. The drawings are objected to because: 

Page 3 

Fig. 1A, 1 B, 2A, 2B are shown in the drawings. However, the specification only 

discusses Fig. 1 and Fig. 2 as a whole. 

Fig. 6 shows two additional data points for "control" data set on August 10 and 17 

above the "Test" data set. These data points are not discussed in the specification. In 

addition, the date increments on the x-axis are not proportionally and accurately 

represented. 

Figs. 7(A) and 7(8) as discussed on lines 24 and 29 on page 13 of the 

specification are not properly labeled in Fig. 7. 

On page 15, lines 15-20 of the instant specification teaches that Fig. 8 shows 

dissolved oxygen went from 0.5mg/l to 10.8 mg/I in nine minutes. However, Fig. 8 does 

not show dissolved oxygen levels over time. Instead, it shows temperature variation 

over time. 

The claimed feature of a side arm flow portion, wherein the oxygen emitter 

reside, is not shown in any of the figures. 

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in 

reply to the Office action to avoid abandonment of the application. Any amended 

replacement drawing sheet should include all of the figures appearing on the immediate 

prior version of the sheet, even if only one figure is being amended. The figure or figure 

number of an amended drawing should not be labeled as "amended." If a drawing figure 

is to be canceled, the appropriate figure must be removed from the replacement sheet, 
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and where necessary, the remaining figures must be renumbered and appropriate 

changes made to the brief description of the several views of the drawings for 

consistency. Additional replacement sheets may be necessary to show the renumbering 

of the remaining figures. Each drawing sheet submitted after the filing date of an 

application must be labeled in the top margin as either "Replacement Sheet" or "New 

Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the examiner, 

the applicant will be notified and informed of any required corrective action in the next 

Office action. The objection to the drawings will not be held in abeyance. 

Priority 

5. This application is a CIP of previously filed US patent application 10/372,017, 

now Patent No. 6,689,262. However, the parent patent does not disclose the claimed 

stabilizing hardware, the claimed water hose and the claimed hydroponic circulating 

system as recited in independent claims 1 and 25-26. Therefore, the instant application 

does NOT benefit from the effective filing date of the parent patent. The effective filing 

date of the current application is 10 December 2003. 

Claim Rejections - 35 USC§ 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-3, 13, 15 and 17-22 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Takesako et al. US 2002/0074237 A1 (Takesako). 
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Takesako teaches a water electrolyzer comprising a fluid conduit having a fluid 

inlet and a fluid outlet connected with a conduit lumen(Fig. 1 (a)-(b), #1, 21, 22). 

Takesako also teaches an electrolysis cell positioned within the conduit lumen and 

parallel to a flow axis of the conduit lumen(Fig. 1 (b), paragraph [0021]). The electroly?is 

cell as taught by Takesako comprises a plurality of matched sets of anodes and 

cathodes and secured to electrode connecting rods by conductive bolts and 

spacers(Figs. 2-3, #2, 4, 25-27 and 31-33, paragraph [0056]). In addition, the 

electrodes are expanded metal mesh(paragraphs [0012, 0062] and the distance 

between the electrodes does not exceed 3.0mm(paragraph [0017)). Takesako further 

teaches that the electrolysis cell in the conduit lumen is connected to a power source 

(Fig. 1 {b)). 

Regarding claims 1-3, 17-18 and 21, the water electrolyzer as taught by 

Takesako reads on the claimed flow through oxygenator. The electrolysis cell within the 

conduit lumen as taught by Takesako reads on the claimed oxygen emitter. The 

electrode connecting rods, the conductive bolts and the conductive spacers that secure 

the plurality of matched sets of electrodes as taught by Takesako reads on the claimed 

stabilizing hardware. 

Regarding claim 13, based on the shape of the electrode connecting rods and 

the way the electrodes are structured and secured, the examiner takes a position that 

the power source in the apparatus of Takesako is inherently connected to the electrode 

connecting rods, which is a part of the claimed stabilizing hardware, to provide 

electricity to the electrodes. 
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Regarding claim 15, Takesako further teaches that the polarity of the electrodes 

are reversed periodically(paragraphs [0011,0024, 0063-0065]). Therefore, the 

perforated electrodes proximate the conduit wall in the apparatus of Takesako function 

as anodes and the non-perforated electrodes proximate a conduit center in the 

apparatus of Takesako function as cathodes during periods of operation, which meets 

the limitation of the instant claim 15. 

Regarding claim 19, Takesako further teaches a controller connected to a flow 

detecting circuit for controlling the voltage and the polarity applied to the water 

electrolysis cell(paragraphs [0063-0065]). Therefore, the controller as taught by 

Takesako is inherently capable of operating the power source in the claimed manner. 

Regarding claims 20 and 22, since Takesako teaches a flow through water 

electrolyzer that is structurally the same as the claimed flow through oxygenator, the 

examiner takes a position that the apparatus of Takesako is capable of generating 

oxygen sufficient to form a supersaturated aqueous medium as claimed. 

8. Claims 1-2, 13, 17 and 20-22 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Hough et al. US 6,171,469 B 1 (Hough). 

Hough teaches a water electrolyzer for increasing oxygen content of 

water{abstract, title), wherein the water electrolyzer comprises a flow conduit having an 

inlet and an outlet connected to the conduit lumen(Fig. 1 #11-12). Hough also teaches 

a plurality of matched sets of anodes and cathodes mounted to stabilizing hardware and 

positioned within the conduit lumen(Fig. 2C). The electrodes are connected to a power 

source(Fig. 1 #14, col. 3 lines 6-11). The electrodes in the water electrolyzer of Hough 
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are metal(col. 3 lines 1-5) and are positioned parallel to the flow axis of the conduit(Fig. 

2C). 

Regarding claims, 1-2, 17 and 21, the water electrolyzer of Hough meets the 

structural limitations of the instant claims. 

Regarding claim 13, based on the connection between the electrode plates and 

the stabilizing hardware, the examiner takes a position that the power source in the 

apparatus of Hough is inherently connected to the electrode connecting nuts and bolts 

and contacting wires(i.e. stabilizing hardware) to provide electricity to the electrodes. 

Regarding claims 20 and 22, since Hough teaches a flow through water 

electrolyzer that is structurally the same as the claimed flow through oxygenator, the 

examiner takes a position that the apparatus of Hough is capable of generating oxygen 

sufficient to form a supersaturated aqueous medium as claimed. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: . 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 4, 16 and 23-26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Takesako. 

The teachings of Takesako are discussed in paragraph 7 above. 

Regarding claim 4, the inter-electrode distance of not exceeding 3mm as taught 

by Takesako encompasses the claimed gap of 0.045-0.060 inches(i.e. 1.143-1.524 
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mm). Therefore, a prima facie case of obviousness exists. See MPEP 2144.05. The 

selection of claimed gap between electrodes from the disclosed gap of Takesako would 

have been obvious to one skilled in the art since Takesako teaches the same utilities in 

its disclosed inter-electrode distance. 

Regarding claim 16, even though Takesako does not explicitly teach the claimed 

oxygen emitter positioned within .a side arm flow portion of the conduit lumen, one of 

ordinary skill in the art would have found it obvious to have positioned the water 

electrolysis cell in any part of the conduit lumen, including the claimed side arm flow 

portion, with expected success since water flows through any part of the conduit lumen 

and the location of the electrolysis cell is an obvious variation absence any evidence 

that a specific location is superior. 

Regarding claims 23-26, even though Takesako does not explicitly teach using 

the water electrolysis cell in the claimed watering hose or the claimed hydroponic 

circulating system, one of ordinary skill in the art would have found it obvious to have 

adapted the water electrolysis cell as taught by Takesako in any suitable applications 

wherein electrolyzed water is desirable, including the claimed watering hose and the 

claimed hydroponic circulating system. 

11. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Takesako, in view of Cairns et al. US 4,587,001(Cairns). 

The teachings of Takesako are discussed in paragraphs 7 and 10 above. 

However, Takesako does not explicitly teach the claimed anode being platinum 

and iridium oxide on a support. 
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Cairns teaches an cathode for use in an electrolytic cell(abstract). Cairns further 

teaches an titanium anode having a electro-catalytically active coating material 

comprising one or more oxides of platinum group metals such as platinum and 

iridium(col. 5 lines 15-25). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 

incorporated the anode of Cairns into the water electrolysis cell of Takesako as the 

anode since Cairns teaches that platinum group metal oxides is a good electro­

catalytically active material for an anode of an electrolytic cell and the application of 

such coating on an anode is well known in the art(col. 5 lines 15-16 and 32-33). 

12. Claims 3-4, 16, 18-19 and 23-26 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Hough, and further in view of Takesako. 

The teachings of Hough are discussed in paragraph 8 above. However, Hough 

does not explicitly teach the claimed inter-electrode distance, the claimed metal mesh 

electrode and the claimed controller. 

The teachings of Takesako are discussed in paragraphs 7 and 10 above. 

Regarding claims 3-4, it would have been obvious to one of ordinary skill in the 

art to have incorporated the inter-electrode distance of not exceeding 3mm as taught by 

Takesako into the water electrolyzer of Hough in order to receive an increased current 

without using a very high voltage as taught by Takesako. In addition, the inter-electrode 

as taught by Hough in view of Takesako encompasses the claimed gap of 0.045-0.060 

inches(i.e. 1.143-1.524 mm). Therefore, a prima facie case of obviousness exists. See 

MPEP 2144.05. The selection of claimed gap between electrodes from ~he disclosed 
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gap of Hough in view of Takesako would have been obvious to one skilled in the art 

since Hough in view of Takesako teach the same utilities in their disclosed inter­

electrode distance. 

Regarding claim 16, even though Hough in view of Takesako do not explicitly 

teach the claimed oxygen emitter positioned within a side arm flow portion of the conduit 

lumen, one of ordinary skill in the art would have found it obvious to have positioned the 

water electrolysis cell in any part of the conduit lumen, including the claimed side arm 

flow portion, ~ith expected success since water flows through any part of the conduit 

lumen and the location of the electrolysis cell is an obvious variation absence any 

evidence that a specific location is superior. 

Regarding claim 18, Takesako further teaches that perforated electrode plates 

facilitate the flow of water into the flow passages between the .electrode plates 

(paragraph 0062). Therefore, it would have been obvious to one of ordinary skill in the 

art to have incorporated the perforated electrode plates as taught by Takesako into the 

water electrolyzer of Hough in order to facilitate the flow of water into the flow passages 

as taught by Takesako. 

Regarding claim 19, Takesako further teaches the use of a control circuit and a 

flow detecting circuit to control the voltage from the power source applied to the 

electrolyzer(paragraphs[0063-0065]). Therefore, it would have been obvious to one of 

ordinary skill in the art to have incorporated the control circuit and the flow detecting 

circuit as taught by Takesako into the water electrolyzer of Hough in order to control the. 

voltage of the electrolyzer as taught by Takesako. 
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Regarding claims 23-26, even though Hough in view of Takesako do not 

explicitly teach using the water electrolysis cell in the claimed watering hose or the 

claimed hydroponic circulating system, one of ordinary skill in the art would have found 

it obvious to have adapted the water electrolyzer as taught by Hough in view of 

Takesako in any suitable applications wherein electrolyzed water is desirable, including 

the claimed watering hose and the claimed hydroponic circulating system. 

13. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hough, in 

view of Cairns. 

The teachings of Hough are discussed in paragraph 8 above. 

However, Hough does not explicitly teach the claimed anode being platinum and 

iridium oxide on a support. 

The teachings of Cairns are discussed in paragraph 11 above. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 

incorporated the anode of Cairns into the water electrolyzer of Hough ·as the anode 

since Cairns teaches that platinum group metal oxides is a good electro-catalytically 

active material for an anode of an electrolytic cell and the application of such coating on 

an anode is well known in the art(col. 5 lines 15-16 and 32-33}. 

Double Patenting 

14. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute} so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one· examined application claim is not patentably distinct 
from the reference claim(s} because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
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F.3d 1428, 46 USPQ2d 1226 {Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887,225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937,214 USPQ 761 {CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 {c) or 1.321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken. within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73{b). 

15. Claims 1-4, 9, 13, 15 and 18-22 are rejected on the ground of nonstatutory 

obviousness-type double 'patenting as being unpatentable over claims 1-6, 9 and 13-14 

of U.S. Patent No. 6,689,262 B2(US'262) in view of Takesako. 

Claims of U.S. Patent No. 6,689,262 B2 teach an oxygen emitter that is 

structurally similar to the emitter of the claimed flow-through oxygenator. 

However, claims of US'262 does not explicitly teach that the anodes and the 

cathodes are mounted to stabilizing hardware. 

The teachings of Takesako are discussed in paragraph 7 above. Therefore, it 

would have been obvious to one of ordinary skill in the art to have adapted the electrode 

connecting rods, the conductive bolts and spacers{i.e. stabilizing hardware) as taught 

by Takesako into the oxygen emitter of US'262 in order to securely position the oxygen 

emitter within a flow conduit as taught by Takesako. 
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16. Claim 14 is objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 

base claim and any intervening claims. 

17. The following is a statement of reasons for the indication of allowable subject 

matter: The prior art of record does not teach or fairly suggest, either alone or in 

combination, the claimed flow through oxygenator comprising three matched sets of 

anodes and cathodes attached to stabilizing hardware in adjacent relation such that 

each matched set resides at a 120° angle to the adjacent matched sets. 

Response to Arguments 

18. Applicant's arguments filed 17 August 2007 have been considered but are moot 

in view of the new ground{s) of rejection. 

Conclusion 

19. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Nishiki et. al. US 5,015,354 teaches a bi-polar water electrolyzer comprising a 

water electrolysis cell positioned within a flow conduit and secured by stabilizing 

hardware, wherein the electrodes are parallel to the flow axis. 

20. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 

The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217:-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

AMENDMENT 

Attorney Docket No.: 4056.02US0I 

Confirmation No.: 7020 

Examiner: Zheng, Lois L. 

Group Art Unit: 1742 

INTRODUCTORY COMMENTS 

In response to the Office Action mailed May 24, · 2007, amendment to the above­

identified patent application is requested. 

The present amendment comprises the following sections; 

A. Amendments to the Claims 

B. Remarks 

Please gro.rit any extension a/time necessary for entry; charge any fee duo to Deposit Account No. 16-063 /. 
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Al\1ENDMENTS TO THE CLAIMS 

l. (Currently Amended) A flow through oxygentaor eensistmg sf comprising: 

a fluid conduit having a fluid inlet and a fluid outlet fluidly connected with a 

conduit lumen; 

an oxygen emitter for electrolytic generation of microbubbles of oxygen from an 

aqueous medium, the oxygen emitter including a plurality of matched sets of anodes and 

cathodes wherein the matched sets of anodes and cathodes are mounted to stabilizing hardware 

such that tbe oxygen emitter is positioned within the conduit lwnen. e0mt3Rsi-Bg an ae:oele 

sepai=atea a.t a eritieal aistaHGe €Fem ·a e&tliede eefh withm as aqtteeus meel-iUffl rme. m aq,Heeus 

eeHHHl:lftiemiefl v.ril:h eaea etlteF,_;_ and 

a power source all in electrical communication with eaee. ete:ef', wherein the 

oxygen emitter is :plaeed widttH O'f adja:seB-t te a eandtlit fo:r gewiHg 1>1.•at8f. 

2. .(Currently Amended) The flow through oxygenator eR=.1ittB£ of claim 1~ wherein the each 

anode is a rnetal or a metallic oxide or a combination of a metal and a metallic oxide and t:tie 

~ cathode is a metal or metallic oxide or a combination of a metal and a metallic oxide. 

3. (Currently Amended) The flow through oxygenator eritieal distaBse of claim 1, wherein 

the anode and cathode within each matched set are separated by a spacer such to maintain a gap 

ofv,rhieb. is 0.005 to 0.140 inches between the anode and cathode. 

4. {Currently Amended) The flow through oxygenator sritisal eistflft6e of claim .-!- ~ 

wherein the gap whi-sh is 0.045 to 0.060 inches. 

2 
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5. (Withdrawn) The product of claim 1 wherein the water is supersaturated with oxygen 

and of an approximately neutral pH. 

6. (Withdrawn) A method for enhancing growth and yield of plants comprising the 

administration of supersaturated water on said plants. 

7. (Withdrawn) The method of claim 6 wherein the supersaturated water is delivered to the 

plants in hydroponic culture or through drip irrigation. 

8. (Withdrawn) A :method for treating waste water comprising passing the waste water 

through a conduit comprising the emitter of claim 1. 

9. (Currently Amended) The flow through oxygenator emitter of claim I wherein the each 

anode is platinum and iridium oxide on a support and the each cathode is a metal or metallic 

oxide or a combination of a metal and a metallic oxide. 

10. (Withdrawn) A method to increase the oxygen content of flowing water comprising 

passing :flowing water through a conduit comprising the flow-through oxygenator of claim 1. 

11. (Withdrawn) The method of claim 11 wherein the flowing water has a temperature of 1 

to 40 degrees Celsius. 

12. (Withdrawn) The method of claim 11 wherein the flowing water becomes supersaturated 

wjth oxygen. 

3 
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13. (New) The flow through oxygenator of claim 1. wherein the power source is electrically 

connected to the stabilizing hardware for powering the plurality of matched sets of anodes and 

cathodes. 

14. (New) The flow through oxygenator of claim 1, wherein the plurality of matched sets 

comprises three matched sets of anodes and cathodes attached to the stabilizing hardware in 

adjacent relation such that each matched set resides at a 120" angle to the adjacent matched sets. 

15. (New) The flow through oxygenator of claim 1, wherein the plurality of matched sets of 

anodes and cathodes are attached to the stabilizing hardware with the anodes proximate a conduit 

wall and the cathodes proximate a conduit center. 

16. (New) The flow through oxygenator of claim 1, wherein the conduit lumen comprises a 

main flow portion and a side ann flow portion and wherein the oxygen emitter is positioned 

within the side arm flow portion using the stabilizing hardware. 

17. (New) The flow through oxygenator of claim I, wherein the plurality of matched sets of 

anodes and cathodes define plates positioned parallel to a flow axis of the conduit lumen. 

18. (New)· The flow through oxygenator of claim 1, wherein each cathode comprises a mesh 

screen. 

19. (New) The flow through oxygenator of claim 1, further comprising: 

a controller selectively operating the power source, such that the power source 

supplies power to the plurality of matched sets of anodes and cathodes when the aqueous 
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medium is flowing through the conduit lunien and withholds power when the aqueous medium is 

not flowing through the conduit lumen. 

20. (New) The flow through oxygenator of claim 1, wherein the oxygen emitter is sized to 

generate oxygen sufficient to form a supersaturated aqueous medium. 

21. (New) The flow through oxygenator of claim 1, wherein the aqueous medium is water. 

22. (New) The flow through oxygenator of claim 21, wherein the oxygen emitter is sized to 

generate oxygen sufficient to fonn superoxygenated water. 

23. (New) The flow through oxygenator of claim 1, wherein the fluid conduit is a watering 

hose. 

24. (New) The flow through oxygenator of claim 1, wherein the fluid conduit is a 

hydroponic circulating system. 

25. (New) A flow through oxygenat_or comprising: 

a watering hose having a hose lumen; and 

an oxygen emitter operably mounted within the hose lumen. 

26. (New) A flow through oxygenator comprising: 

a hydroponic circulating system having a circulating lumen; and 

an oxygen emitter operably mounted within the circulating lumen. 

s 
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REMARKS 

Claims 1-4 and 9-12 are pending. By this Amendment, claims 1-4 and 9 are amended, 

new claims 13-26 are added and claims 10-12 are withdrawn. Claims 5-8 have been previously 

withdrawn. Support for the amendments can be found in the application, figures and claims as · 

originally filed and more specifically at Page 4, Lines 18-:-28 and Page 13, Line 22 - Page 15, · 

Line 12 as well as Figure 7. No new matter is introduced by way of the present amendments. 

Status of Claims 

By way of the present amendment, claims 1-4, 9 and new claims 13-26 are presently 

pending with claims 5-8 and I 0-12 being presently or previous} y withdrawn. 

Election/Restrictions 

Applicant respectfully acknowledges the constructive electio~ of claims 1-4 and 9. · 

Terminal Disclaimer 

Claims 1-4 and 9 were previously rejected on the ground of nonstatutory obviousness­

type double patenting. Applicant respectfully asserts that the need for a Terminal Disclaimer to 

overcome a nonstatutory obviousness-type double patenting rejection has been overcome 

through the present amendment to independent claim 1 and the addition of new independent 

claims 25 and 26. As claims 1, 25 and 26 are patently distinct from claims 1-6 of U-S. Patent 

No. 6,689.262, Applicant respectfully requests said rejections be withdrawn. 
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Claim Rejections-35 USC §102 

In the Office Action mailed May 24, 2007, claims 1-3 were rejected under 35 u_s_c_ 

102(e) as being anticipated by U.S. Patent No. 6,328,875 to Zappi et aJ_ In response. Applicant 

presents amended claim 1 to further clarify the presently claimed invention. With the present 

response, Applicant has amended independent claim 1 to clarify the presently claimed flow 

through oxygenator as comprising an oxygen emitter positioned within a conduit lumen of a fluid 

conduit. 

Zappi et al discloses an electrolytic apparatus and related methods of use for the 

electropurification of contaminated aqueous media. Zappi et al. discloses the use of an 

electrolytic cell in an "open configuration" allowing for the controlled leakage of aqueous 

electrolyte solution and gaseous by-products (See Col. 4, Lines 9-43, Col. 5, Line 23 - Col. 6, 

Line 10. Col. 6, Lines 24-50 and Figuy-es 1, 2_ and 3). While Zappi et al. discusses the use of a 

conduit means (CoJ. 3, Lines 52-54) or pipe (Col. 14, Lines 23-37) for feeding aqueous 

electrolyte solution to the electrodes in the electrolyzer zone (Col. 3, Lines 52-54), Zappi et al. is 

absent any disclosure relative to the positioning of an oxygen emitter directly within the conduit 

lumen of a fluid conduit as presently claimed. Further evidence of Zappi et al_'s lack of 

disclosure relative to the positioning of an oxygen emitter within a conduit lumen of a fluid 

conduit are the repeated references to an ability to inet"ease residency/retention time of the 

aqueous solution. As Zappi et at fails to disclose each and every element of presently amended 

independent claim 1, Applicant respectfully requests said rejection be withdrawn_ 
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Claim Rejections-35 USC §103 

In the Office Action mailed May 24, 2007, claim 4 was rejected under 35 U.S.C. 103(a) 

as being unpatentable over Zappi . As discussed above, Zappi et al. fails to disclose an oxygen 

emitter positioned within a conduit lumen of a fluid conduit as presently claimed in independent 

claim 1. As such, Zappi et al. fails to establish a prima facie case of obviousness with respect to 

independent claim 1. Applicant respectfully requests said rejection be withdrawn. 

In the Office Action mailed May 24, 2007, claim 9 was rejected under 35 U.S.C. 103(a) 

as being unpatentable over Zappi in view of U.S. Patent No. 4,587,001 to Cairns et al. As 

discussed above, Zappi et al. fails to disclose the positioning of an oxygen emitter within the 

: conduit lumen of a fluid conduit. Cairns et al. is directed solely to a cathode having a metallic 

substrate and is absent any teaching, suggestion or motivation relative fo the positioning of an 

oxygen emitter within the conduit lumen of a fluid conduit. As such, neither Zappi et al. nor 

Cairns et al., conside1;ed individually or combination, establish a prima facie case of obviousness 

with respect to presently amended independent claim 1. Applicant respectfully requests said 

rejection be withdrawn. 

In the Office Action mailed May 24, 2007, claims 1-4 were rejected under ~5 U.S.C. 

103(a) as being unpatentable over U.S. Patent No. 4,225,401 to Divisek et al. As admitted in the 

Office Action mailed May 24, 2007, Divisek does not teach an electrolyzer placed directly 

within a conduit as presently claimed in amended independent claim l _ Contrary to the 

assertions within the office action, there is simply no support that would lead one of skill in the 

art, utilizing either the explicit disclosure of Divisek or simple "common sense" to position the 

electrolyzer ofDivisek adjacent to a fluid conduit let alone within the fluid conduit as presently 
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claimed. The teachings of Divisek in which anode and cathode chambers. are separated by a 

specified separator and preferred operation of the. invention is conducted at temperatures of 

3000C to 600°C could not possibly teach. suggest or motivate. one of skill in the art to consider 

positioning the electrolyzer either adjacent to or directly within a fluid conduit as presently 

claimed within independent claim 1. As such, Divisek et al. fails to establish a case of prima 

facie obviousness with respect to presently amended independent claim 1. Applicant 

respectfully requests said rejection be withdrawn. 

In the Office Action mailed May 24, 2007, claim 9 was rejected under 35 U.S.C. 103(a) 

as being unpatentable over Divisek et al. in view of Caims et al. As discussed previously, 

neither Divisek. et aL nor Cairns et al., considered individually or in combination. teach or 

suggest the positioning of an oxygen emitter directly within a conduit Jwnen of a. fluid conduit. 

As such. the proposed combination of Divisek et al. and Cairns et al. fails to establish a prima 

facie case of obviousness with respect to presently amended independent claim 1. Applicant 

respectfully requests said rejection be withdrawn. 

New Claims 

Newly added independent claim~ 25 and 26 each contain the structural limitation of an 

oxygen emitter being operably mounted within a conduit lumen of a conduit. As discussed 

previously with respect to the present rejections to independent claim 1. none of the presently 

cited art considered individually or in combination teaches the positioning of an oxygen emitter 

directly within a conduit lumen of a fluid conduit. As such, Applicant respectfully asserts that 

newly added independent claims 25 and 26 are in condition for allowance. 
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Application No. I 0/732,326 

In view of the foregoing, it is submitted that this application is in condition for allowance. 

Favorable consideration and prompt allowance of the application are respectfully requested. 

The Examiner is invited to telephone the undersigned if the Examiner believes it would 

be useful to advance prosecution. 

Customer No. 24113 

R~Wll--
J. Paul Hallll 
Registration No. 53,003 

Patterson, Thuente, Skaar & Christensen, P.A. 
4800 IDS Center 
80 South 8th Street 
Minneapolis, Minnesota 55402-2100 
Telephone: (612) 349-3009 
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AUG 1 f2007 
PATENT APPLICATION 

1N THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: Attorney Docket No.: 4056.02US01 

Confirmation No.: 7020 

Examiner: Zheng, Lois L. 

James Andrew Senlciw 

Application No.: 

Filed: 

10/732,326 

December 10, 2003 

For: FLOW-THROUGH OXYGENATOR 

Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

SUBSTITUTION OF ATTORNEY 

Group Art Unit: 17 42 

I hereby appoint the practitioners associated with Customer Number 24113 to prosecute 

this application and to transact all business in the Patent and Trademark Office connected 

therewith. 

Address all telephone calls to: J. Paul Hallll at telephone number (612) 349-3009. 

Address all correspondence to: 

Customer Number 24113 
J. Paul Haun 
Patterson, Thuente, Skaar & Christensen. P.A. 
4800 IDS Center, 80 South 8th Street 
Minneapolis, Minnesota 55402-2100 

Please grant any extension of time necessary for entry: charge any fee due to Deposit Account No. 16-0631. 

CERTIFICATE OF MAIUNG 

sufficient postage as first class 
13-1450 on 
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Application No. 10/732,326 

Please reference Attorney Docket No. 4056.02US01 on all correspondence. 

Additionally, please charge any future fees to Deposit Account No. 16-0631. 

All previous powers of attorney granted in this case are hereby revoked. 

Aqua Innovations, Inc., Assignee 

Date:_--=-g_.--_l_S-_.--_0_7..!..__-'---

Name Printed or Typed 

Ll)O 
Title 
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PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the application of: Attorney Docket No.: 4056.02US01 

Confirmation No.: 7020 

Examiner: Zheng, Lois L. 

James Andrew Senkiw 

Application No.: 

Filed: 

IOn32,326 

December 10, 2003 

For: FLOW-THROUGH OXYGENATOR 

Commissioner for Patents 
P.O. Box 1450 

CERTIFICATE UNDER 37 CFR § 3.73{b) 

Alexandria, VA 22313-1450 

Sir: 

Group Art Unit: 1742 

Aqua Innovations, Inc., a corporation, states that it is the assignee of the entire right, title 

and interest in the patent application identified above by virtue of either: 

A. [X] An assignment from the inventor(s) of the patent application identified above. 

OR 

The assignment was recorded in the Patent and Trademark Office at Reel 0 l 7998, 

Frame 0954, or for which a copy thereof is attached. 

R [ ] A chain of title from the inventor(s), of the patent application identified above, to 

the current assignee as shown below: 

From ____ to ___ _ 

The document was recorded in the Patent and Trademark 
I 

Office at Reel ___ __, Frame -~-- or for which a copy 

thereofis attached. 
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Application No. l 0n32,326 

2. From ____ to ___ _ 

The document was recorded in the Patent and Trademark 

Office at Reel ___ _, Frame ____ or for which a copy 

thereof is attached. 

3. From ____ to ___ _ 

The document was recorded in the Patent and Trademark 

Office at Reel ___ ....:, Frame ____ or for which a copy 

thereof is attached. 

[ ] Additional documents in the chain of title are listed on a supplemental sheet. 

[ ] Copies of assignments or other documents in the chain of title are attached. 

The undersigned (whose title is supplied below) is empowered to sign this statement on 
behalf of the assignee. 

Date:_~g_,,.._i=-S'"_-_0_]...__ __ 

Name Printed or TYPed 

LOO 
Title 
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United States Patent and Trademark Office 
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Office Action Summary 

Application No. 

10/732,326 

Examiner 

Lois Zheng 

Applicant(s) 

SENKIW, JAMES ANDREW 

Art Unit 

1742 
- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)[gj Responsive to communication(s) filed on 27 March 2007. 

2a}O This action is FINAL. 2b}[8] This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s} 1-4 and 6-12 is/are pending in the application. 

4a) Of the above claim(s) 6-8 and 10-12 is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[gj Claim(s) 1-4 and 9 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) [8J Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) D Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 
6) D Other: __ . 
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Application/Control Number: 10/732,326 

Art Unit: 1742 

DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

Page 2 

1. A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 27 

March 2007 has been entered. 

Status of Claims 

2. Claim 1 is amended in view of the claim amendment filed 27 March 2007. New 

claims 10-12 are added in view of the claim amendment. Claims 6-8 remain withdrawn 

from consideration. Therefore, claims 1-4 and 9-12 are currently under examination. 

Note, previously withdrawn claim 5 is missing in the claims filed 27 March 2007. 

Election/Restrictions 

3. Newly submitted claims 10-12 are directed to an invention that is independent or 

distinct from the invention originally claimed for the following reasons: 

New claims 10-12 and claims 1-3 and 9 are related as process and apparatus for 

its practice. The inventions are distinct if it can be shown that either: (1) the process as 

claimed. can be practiced by another and materially different apparatus or by hand, or 

(2) the apparatus as claimed can be used to practice another and materially different 

process. (MPEP § 806.05(e)). In this case the apparatus as recited in claims 1-3 and 9 
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Art Unit: 1742 

Page 3 

can be used to practice another and materially different process such as a process to 

produce hydrogen and oxygen. 

Since applicant has received an action on the merits for the originally presented 

invention, this invention has been constructively elected by original presentation for . 

prosecution on the merits. Accordingly, claims 10-12 are withdrawn from consideration 

as being directed to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 

. 821.03. 

Specification 

4. The amendment to the specification filed on 27 March 2007 is entered. 

Terminal Disclaimer 

5. The terminal disclaimer filed 28 February 2007 is improper because: 

The application/patent being disclaimed has been improperly identified since the 

number used to identify the application number 10/372,017 being disclaimed is 

incorrect. The correct number is US Patent No. 6,689,262 82. 

Status of Previous Rejections 

6. The rejection of claims 1-4 and 9 under 35 U.S.C. 112, second paragraph, is 

withdrawn in view of applicant's claim amendments filed 27 March 2007. 

Claim Rejections - 35 USC§ 102 

7. The following is a quotation of the appropriate paragraphs of.35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

8. Claims 1-3 are rejected under 35 U.S.C. 102{e) as being anticipated by Zappi et 

al. US 6,328,875 B1 {Zappi). 

Zappi teaches ari electrolytic apparatus for electropurification of water(abstract), 

wherein the apparatus comprises a water feed, at least one cathode and at least one 

anode with inter-electrode gap between 0-2mm{Fig. 1 #12,18 and 20, col. 10, lines 13-

15, col. 12 lines 45-49). 

Regarding claims 1 and 3, Zappi teaches the generation of oxygen gas(Fig. 1 ). 

Therefore, the claimed electrolytic generation of microbubbles of oxygen inherently 

takes place when the electrolytic apparatus of Zappi is in operation. The inter-electrode 

distance of 0-2mm reads on the claimed critical distance from anode to cathode. Since 

the apparatus of Zappi is used to process water, the examiner concludes that the anode 

and the cathode in the apparatus of Zappi are both within an aqueous medium as 

claimed based on the broadest reasonable interpretation. In addition, Fig. 1 of Zappi 

further teaches that purified water drips from the electrode, which implies that the anode 

and the cathode as taught by Zappi are in aqueous communication with each other as 

claimed. The claimed power source is inherently present in the electrolytic apparatus of 

Zappi in order for it to be operational. Furthermore, the electrolytic apparatus as taught 

by Zappi is place adjacent to a conduit for flowing water(Fig. 1#22). 

Regarding claim 2, Zappi further teaches that the anode and the cathode are a 

metal or metal oxide as claimed. 
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Therefore, Zappi electrolytic apparatus anticipates the claimed flow-through 

oxygenator and the claimed emitter. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zappi. 

The teachings of Zappi are discussed in paragraph 8 above. 

Regarding claim 4, the distance of 0-2mm between the electrodes as taught by 

Zappi encompasses the claimed critical distance of 0.045 to 0.060 inches. 

Therefore, a prima facie case of obviousness exists. See MPEP 2144.05. The 

selection of claimed critical distance from the disclosed range of Zappi would have been 

obvious to one skilled in the art since Zappi teaches the same utilities in its' disclosed 

critical distance range. 

11. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zappi in 

view of Cairns et al. US 4,587,001(Cairns). 

The teachings of Zappi are discussed in paragraph 8 above. 

However, Zappi does not explicitly teach the claimed anode being platinum and 

iridium oxide on a support. 

Cairns teaches an cathode for use in an electrolytic cell(abstract). Cairns further 

teaches an titanium anode having a electro-catalytically active coating material 
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Therefore, it would have been obvious to one of ordinary skill in the art to have 

incorporated the anode of Cairns into the electrolyzer of Zappi as the anode since 

Cairns teaches that platinum group metal oxides is a good electro-catalytically active 

material for an anode of an electrolytic cell and the application of such coating on an 

anode is well known in the art(col. 5 lines 15-16 and 32-33). 

12. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Divisek et al. US 4,225,401 (Divisek). 

Divisek teaches a water electrolyzer for generating hydrogen and 

oxygen(abstract). The water electrolyzer comprises and anode separated at a distance 

from a cathode(Fig. 1 ), wherein both the anode and the cathode are within an aqueous 

medium as claimed. Divisek further teaches that the distance between the electrodes 

is about 1-3 mm(col. 3 lines 54-61). 

Regarding instant claims 1 and 3, since the water electrolyzer of Divisek 

produces oxygen, the claimed oxygen microbubbles is inherently electrolytically 

generated when Divisek's water electrolyzer is in operation. In addition, Divisek 

teaches the claimed anode and cathode separated about 1-3 mm apart from each 

other, which reads on the claimed critical distance as recited in instant claim 3. The 

claimed power source is also inherently present in the water electrolyzer of Divisek. 

Furthermore, Divisek further teaches transfer of electrolyte from cathode chamber to 

anode chamber takes place in order to equalize the mass balance(col. 3 lines 47-50). 

Exhibit 1008_0173



Application/Control Number: 10/732,326 

Art Unit: 1742 

Page 7 

Therefore, the anode and the cathode are in aqueous communication with each other in 

the apparatus of Divisek. 

Even though Divisek does not explicitly teach that its electrolyzer is place within 

or adjacent to a conduit for flowing water, one of ordinary skill in the art would have 

found the position of Divisek's electrolyzer at least adjacent to a water conduit obvious 

since water is added/fed to Devisek's electrolyzer for electrolysis to take place. 

Therefore, the claimed flow-through oxygenator and the claimed emitter do not 

structurally distinguish from the water electrolyzer of Divisek. 

Regarding claim 2, Divisek further teaches that the anode and the cathode are 

made of nickel(col. 4 lines 37-39), which meets the limitation_ of claimed metal anode 

and metal cathode. 

Regarding claim 4, the distance of 1-3mm between the electrodes as taught by 

Divisek encompasses the claimed critical distance of 0.045 to 0.060 inches. 

Therefore, a prima facie case of obvio!,Jsness exists. See MPEP 2144.05. The 

selection of claimed critical distance from the disclosed range of Divisek would have 

been obvious to one skilled in the art since Divisek teaches the same utilities in its' 

disclosed critical distance range. 

13. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Divisek in 

view of Cairns et al. US 4,587,001{Cairns). 

The teachings of Divisek are discussed in paragraph 12 above. 

However, Divisek does not explicitly teach the claimed anode being platinum and 

iridium oxide on a support. 
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Cairns teaches an cathode for use in an electrolytic cell(abstract). Cairns further 

teaches an titanium anode having a electro-cat~lytically active coating material 

comprising one or more oxides of platinum group metals such as platinum and 

iridium(col. 5 lines 15-25). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 

incorporated the anode of Cairns into the electrolyzer of Divisek as the anode since 

Cairns teaches that platinum group metal oxides is a good electro-catalytically active 

material for an anode of an electrolytic cell and the application of such coating on an 

anode is well known in the art(col. 5 lines 15-16 and 32-33). 

Double Patenting 

14. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); lri re Longi, 759 F.2d 887,225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 {CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 
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15. Claims 1-4 and 9 are rejected on the ground of nonstatutory obviousness-type 

double patenting as being unpatentable over claims 1-6 of U.S. Patent No. 6,689,262 

B2. Although the conflicting claims are not identical, they are not patentably distinct 

from each other because the emitter of U.S. Patent No. 6,689,262 B2 is structurally the 

same as the emitter of the claimed flow-through oxygenator. Even though U.S. Patent 

No. 6,689,262 B2 does not explicitly teach the claimed flow through oxygenator, one of 

ordinary skill in the art would have found it obvious to use the instant emitter in an 

oxygenator as claimed since the emitter produces oxygen. 

Response to Arguments 

16. Applicant's arguments filed 27 March have been fully considered but they are not 

persuasive. 

In the remarks, applicant argues that Divisek teaches the use of a separator for 

separating the anode and the cathode into anode and cathode chambers: This 

separator is not present in the instant invention. 

The examiner does not applicant's argument persuasive since the instant claim 1 

uses open-ended transitional phase "comprising", which allows the presence of 

additional structural components in the claimed emitte~, such as the separator as taught 

by Divisek. 

Applicant further argues that Divisek does not teach that the water electrolyzer is 

placed within a conduit for flowing water. 

The examiner does not find applicant's argument persuasive. As stated ih 

paragraph 12 above, even though Divisek does not explicitly teach that its electrolyzer 
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is place within or adjacent to a conduit for flowing water, one of ordinary skill in the art 

would have found the position of Divisek's electrolyzer at least adjacent to a water 

conduit obvious since water is added/fed to Devisek's electrolyzer for electrolysis to 

take place. 

Applicant further argues that cathode is not located in an aqueous medium since 

the operating temperature as taught by Divisek is in the range of 300-600C. Therefore, 

any water would be in vapor form not in liquid form. The examiner does not find 

applicant's argument persuasive since the phase of water electrolyte depends upon the 

electrolysis operating temperature, therefore, is directed to a process limitation. As 

stated in MPEP 2114 [R-1], it is well settled that the manner in which a claimed 

apparatus is intended to be employed does not differentiate the claimed apparatus from 

a prior art apparatus as long as the prior art apparatus teaches all the structural 

limitations of the claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 

1987). In this case, since the apparatus as taught by Divisek is substantially the same 

structurally as the claimed apparatus, the examiner concludes that the rejection is 

proper. 

Applicant's arguments with respect to claims 2, 4 and 9 are not found convincing 

since they are depended upon the non-convincing arguments of claim 1 above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 

The examiner can normally be reached on 8:30am - 5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like,,assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

LLZ 
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Appl. No. 
Applicant 
Filed 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

10/732,326 

Art Unit 
Examiner 

James A. Senkiw. 
12/10/2003 
1742 
Lois L. Zheng 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE AND AMENDMENT 
AFTER FINAL REJECTION 

Dear Ms. Zheng: 

Enclosed please find a response to the Office action of 02-05-2007. Please enter the 
Terminal Disclaimer over a Provisional Patent Application filed on February 24, 2007 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this 
paper. 

Remarks begin on page 5 of this paper. 
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Appl. No. 10/732,326 
Amendment dated March 21, 2007 
To Final Office Action of February 5, 2007 

Amendments to the Specification: 

Please replace the RELATED APPLICATIONS on page 1 of this application with the following: 

This application is a continuation-in-part of United States Patent Application Number 
10/372,017, filed on February 21, 2003, now United States Patent Number 6,689,262, 
issued February 10, 2004, which claims priority to United States Provisional Patent 
Application Number 60/358,534, filed February 22, 2002. 
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Appl. No. 10/732,326 
Amendment dated March 21, 2007 
To Final Office Action of February 5, 2007 

Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims 

Claim 1. ( Currently amended) A flow-through oxygenator consisting of compr isir
1
1g an 

emitter for electrolytic generation of microbubbles of oxygen from an aqueous medium, 
comprising an anode separated at a critical distance from a cathode both within an aqueous 
medium and in agueous communication with each other, and a power source all in electrical 
communication with each other, wherein the emitter is placed within or adjacent to a conduit for 
flowing water. 

Claim 2. (Previously presented) The emitter of claim 1 wherein the anode is a metal or 
a metallic oxide or a combination of a metal and a metallic oxide and the cathode is a metal or 
metallic oxide or a combination of a metal and a metallic oxide. 

Claim 3. 

Claim 4. 

(Original) The critical distance of claim 1 which is 0.005 to 0.140 inches. 

(Original) The critical distance of claim 1 which is 0.045 to 0.060 inches. 

Claim 6. . (Withdrawn) A method for enhancing growth and yield of plants 
comprising the administration of supersaturated water on said plants. 

Claim 7. (Withdrawn) The method of claim 6 wherein the supersaturated water is 
delivered to the plants in hydroponic culture or through drip irrigation. 

Claim 8. (Withdrawn) A method for treating waste water comprising passing the 
waste water through a conduit comprising the emitter of claim 1. 

Claim 9. (Previously presented) The emitter of claim 1 wherein the anode is 
platinum and iridium oxide on a support and the cathode is a metal or metallic oxide or a 
combination of a metal and a metallic oxide. 

Claim 10. (New) A method to increase the oxygen content of flowing water 
comprising passing flowing water through a conduit comprising the flow-through oxygenator of 
claim 1. 

3 
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Appl. No. 10/732,326 
Amendment dated March 21, 2007 
To Final Office Action of February 5, 2007 

Claim 11. (New) The method of claim 11 wherein the flowing water has a temperature 
of 1 to 40 degrees Celsius. 

Claim 12. (New) The method of claim 11 wherein the flowing water becomes 
supersaturated with oxygen. 
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Appl. No. 10/732,326 
Amendment dated March 21, 2007 
To Final Office Action of February 5, 2007 

REMARKS/ARGUMENTS 

The specification has been amended to correct the error in the response to the Office 
Action of 9 November 2006, to properly place the update of status of related applications on page 
1 of the specification. New claims 10-12 are presented. 

The Examiner has rejected claims 1, and claims 2-4 and 9 which depend on claim 1, under 
35 U.S.C.§ 112, second paragraph, as being indefinite for not clearly pointing out that both the 
cathode and the anode are in an aqueous medium. Claim 1 as amended now recites that both 
anode and cathode are in an aqueous medium, and are in aqueous communication with each other. 
Applicant believes that amended claim 1 and the claims dependant on claim 1 satisfy 35 U.S.C. § 
112, second paragraph. 

The Examiner has rejected pending claims land 3 under U.S.C. § 102(b) as being 
anticipated by Divisek et al. US 4,225,401 ("Divisek"). Applicant respectfully disagrees. 
Claim 1 has been amended to emphasize that unlike Divisek, the electrodes are not separated by a 
separator, but are both in aqueous medium and in aqueous communication with each other. It can 
be seen in Figure 1 that Divisek places his anode and cathode in two separate chambers. The 
abstract states in lines 4-5 that the anode and cathode chambers are separated from one another 
by a separator, which prevents aqueous communication. See also claim 1 of Divisek. 

The Examiner further states that Figure 1 of Divisek shows that the "water electrolyzer" is 
placed within a conduit for flowing water. Applicant disagrees with that reading of Divisek. 
Figure 1, the abstract and all the examples of Divisek disclose that the electrolysis cell is static, 
that in, placed in two chambers, not a conduit. Furthermore, the Examiner is requested to take 
notice that water does not flow at the temperatures taught by Divisek, that is, 300 to 600 degrees 
Celsius, at which temperature H20 exists as water vapor, not water. See Compact Edition of the 
Oxford English Dictionary (Oxford University Press, Oxford, England, 1971): "water- the liquid 
of which seas, lakes and rivers are composed." (Emphasis added.) 

The Examiner further states that Divisek discloses a cathode located in an aqueous 
medium. Applicant respectfully disagrees. As stated above, Divisek does not disclose the 
presence of water, a liquid, which does not exist at the temperatures he discloses, but discloses 
water vapor, the gaseous, not the liquid, phase of H20 (column 3, lines 2-4 and column 4, lines 
56-58). His cathode is therefore not in an aqueous medium. Turning again to the Oxford English 
Dictionary, aqueous is defined as "1. of, or pertaining to, the nature of water; watery ... " Also 
noted is the recitation on page 14, lines 10-12 of the specification that the present invention is 
operated at ambient temperature, that is, 10 to 12 degrees Celsius, at which temperature the 
substrate of Divisek would be a solid matter. This limitation is found in new claim 11. 
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Appl. No. 10/732,326 
Amendment dated March 21, 2007 
To Final Office Action of February 5, 2007 

The Examiner states that Divisek teaches the composition of the anode and cathode, 
thereby meeting the limitations of claim 2. Claim 2 is dependant on claim 1, which Applicant 
believes is patentable over Divisek. Divisek does not include the limitations of claim 1 and 
therefore does not anticipate claim 2. 

The Examiner has rejected claim 4 under U.S.C. §103 (a) as being obvious from Divisek. 
Divisek is actually silent as to the distance between electrodes in his working examples 1 to 3. On 
column 3, lines 57-61, Divisek states that "distance between the electrodes which merely 
corresponds to the thickness of the separator are possible, in other words, for all practical 
purposes, this distance may amount to about 1-3 mm." While 1-3 mm overlaps with the critical 
distance recited in claim 4, claim 4 depends on claim 1 and includes all the limitations of claim 1, 
since claim! has now been distinguished from Divisek, it is submitted that the rejection of claim 4 
now longer applies. 

The Examiner has rejected claim 9 under 35 U.S.C. § 103 (a) as being obvious from 
Divisek in view of Cairns et al U.S. 4,587,001. Claim 9 being dependant from claim 1, it should 
be read with all the limitationss of claim 1. The invention to be operative is not dependant on any 
specific anodes and cathodes (specification, page 4, line 1-8) but the platinum and iridium 
electrodes are more durable and thence comprise the best mode of making the invention. 
Applicant believes that claim 9 is now allowable. 

The Examiner has rejected claim 1-4 on the ground of non-statutory obviousness-type 
double patenting over claims 1-6 of U.S. Patent 6,689,262B2. The Examiner points out that the 
open-ended transitional term "comprising" can include Divisek's separator. Claim 1 as amended 
now reads "consisting of' a closed-ended term that does not allow the inclusion of Divisek's 
separator. Applicant has submitted a Terminal Disclaimer which obviates this rejection 

New claims 10-12 are presented to illustrate to the public how the invention is to be 
practiced. Support for these claims can be found in the specification, page 6, line15-16 and page 
14, lines 10-12 and line 21. Page 14, lines 10-12 described the flowing water at ambient 
temperature, that is about 10 to 12 degrees Celsius. On page 14, line 21, the flowing water is 
described as supersaturated and milky with dissolved oxygen. Supersaturated is defined on page 
6, line 15-16. 
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Appl. No. 10/732,326 
Amendment dated March 21, 2007 
To Final Office Action of February 5, 2007 

The claims being amended to more distinctly claim the invention, Applicant respectfully 
requests that a timely Notice of Allowance be issued in this case. 

Please direct all correspondence to: 
Kathleen R. Terry 
1666 Coffman Street #314 
Falcon Heights, MN 55108 

Respectfully submitted, 
Applicant James A. Senkiw, by his 

~}~-~ 
Reg. No. 31884 
(651) 659-9819 
Krterry@visi.com 
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Advisory Action 
Before the Filing of an Appeal Brief. 

Application No. 

101732,'326 

Examiner 

Lois Zheng 

Applicant(s) 

SENKIW, JAMES ANDREW 

Art Unit 

1742 

--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -· 

THE REPLY FILED 28 February 2007 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1. [8] The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of 
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which 
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) 
a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within ~>ne of the following 
time periods: 

a) D The period for reply expires __ months from the mailing date of the final rejection. 
b) 1:8] The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN 
TWO MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of 
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)); to avoid dismissal of the appeal. Since 
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS ' 

3. 1:8] The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
(a) 1:8] They raise new issues that would require further consideration and/or search (see NOTE below); 
(b) D They raise the issue of new matter (see NOTE below); 
(c) 1:8] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 
5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the 
non-allowable claim(s). · 

7. 1:8] For purposes of appeal, the proposed amendment(s): a) [8] will not be entered, orb) D will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: __ . 
Claim(s) objected to: __ . 
Claim(s) rejected: 1-4 and 9. 
Claim(s) withdrawn from consideration: __ . 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a sho~ing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome fill rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1). 

10. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. [8] The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
See Continuation Sheet. 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
13. D Other: __ . 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20070313 
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Continuation Sheet (PTO-303) Application No. 10/732,326 

Continuation of 3. NOTE: The new claim amendments change the scope of the finally rejected claims, therefore, require further search 
and consideration. 

Continuation of 11. does NOT place the application in condition for allowance because: Applicant's argument are based on newly 
amended claims that change the scope of the finally rejected claims. The new claim amendments require further search and 
consideration. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IOn32,326 
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Applicant 
Filed 
Art Unit 
Examiner 

James A. Senkiw. 
12/10/2003 
1742 
Lois L. Zheng 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE AND AMENDMENT 
AFTER FINAL REJECTION 

Dear Ms. Zheng: 

Enclosed please find a response to the Office action of 02-05-2007. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 o~ this 
paper. 

Remarks begin on page 4 of this paper . 

n ot- Zrvt~tL 
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10/732,326 
Applicant 
Filed 
Art Unit 
Examiner 

James A. Senkiw. 
12/10/2003 
1742 
Lois L. Zheng 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE AND AMENDMENT 
AFfER FINAL REJECTION 

Dear Ms. Zheng: 

Enclosed please find a response to the Office action of 02-05-2007. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this 
paper. 

Remarks begin on page 4 of this paper. 
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Appl. No. 10/732,326 
Amendment dated February 24, 2007 
To Final Office Action of February 5, 2007 

Amendments to the Specification: 

Please replace the RELATED APPLICATIONS on page 1 of this application with the following: 

This application is a continuation-in-part of United States Patent Application Number 
10/372,017, filed on February 21, 2003, now United States Patent Number 6,689,262, 
issued February 10, 2004, which claims priority to United States Provisional Patent 
Application Number 60/358,534, filed February 22, 2002. 
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Appl. No. 10/732,326 
Amendment dated February 24, 2007 
To Final Office Action of February 5, 2007 

Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims 

Claim 1. (Currently amended) A flow-through oxygenator consisting of eompr~ing an 
emitter for electrolytic generation of microbubbles of oxygen from an aqueous medium, 
comprising an anode separated at a critical distance from a cathode both within an aqueous 
medium and in aqueous communication with each other. and a power source all in electrical 
communication with each other, wherein the emitter is placed within or adjacent to a conduit for 
flowing water. 

Claim 2. (Previously presented) The emitter of claim 1 wherein the anode is a metal or 
a metallic oxide or a combination of a metal and a metallic oxide and the cathode is a metal or 
metallic oxide or a combination of a metal and a metallic oxide. 

Claim 3. 

Claim 4. 

(Original) The critical distance of claim 1 which is 0.005 to 0.140 inches. 

(Original) The critical distance of claim 1 which is 0.045 to 0.060 inches. 

Claim 6. (Withdrawn) A method for enhancing growth and yield of plants 
comprising the administration of supersaturated water on said plants. 

Claim 7. (Withdrawn) The method of claim 6 wherein the supersaturated water is 
delivered to the plants in hydroponic culture or through drip irrigation. 

Claim 8. (Withdrawn) A method for treating waste water comprising passing the 
waste water through a conduit comprising the emitter of claim 1. 

Claim 9. (Previously presented) The emitter of claim 1 wherein the anode is 
platinum and iridium oxide on a support and the cathode is a metal or metallic oxide or a 
combination of a metal and a metallic oxide . 

3 

Exhibit 1008_0201



Appl. No. 10/732,326 
Amendment dated February 24, 2007 
To Final Office Action of February 5, 2007 

REMARKS/ARGUMENTS 

The specification has been amended to correct the error in the response to the Office 
Action of 9 November 2006, to properly place the update of status of related applications on page 
1 of the specification. 

The Examiner has rejected claims 1, and claims 2-4 and 9 which depend on claim 1, under 
35 U.S.C.§ 112, second paragraph, as being indefinite for not clearly pointing out that both the 
cathode and the anode are in an aqueous medium. Claim 1 as amended now recites that both 
anode and cathode are in an aqueous medium, and are in aqueous communication with each other. 
Applicant believes that amended claim 1 and the claims dependant on claim 1 satisfy 35 U.S.C. § 
112, second paragraph. 

The Examiner has rejected pending claims land 3 under U.S.C. § 102(b) as being 
anticipated by Divisek et al. US 4,225,401 ("Divisek"). Applicant respectfully disagrees. 
Claim 1 has been amended to emphasize that unlike Divisek, the electrodes are not separated by a 
separator, but are both in aqueous medium and in aqueous communication with each other. It can 
be seen in Figure 1 that Divisek places his anode and cathode in two separate chambers. The 
abstract states in lines 4-5 that the anode and cathode chambers are separated from one another 

_ .·· by a separator, which prevents aqueous communication. See also claim 1 of Divisek. 

~. :.:. J 

The Examiner further states that Figure 1 of Divisek shows that the "water electrolyzer" is 
placed within a conduit for flowing water. Applicant disagrees with that reading of Divisek. 
Figure 1, the abstract and all the examples of Divisek disclose that the electrolysis cell is static, 
that in, placed in two chambers, not a conduit. Furthermore, the Examiner is requested to take 
notice that water does not flow at the temperatures taught by Divisek, that is, 300 to 600 degrees 
Celsius, at which temperature H20 exists as water vapor, not water. See Compact Edition of the 
Oxford English Dictionary ( Oxford University Press, Oxford, England, 1971): "water- the liquid 
of which seas, lakes and rivers are composed." (Emphasis added.) 

The Examiner further states that Divisek discloses a cathode located in an aqueous 
medium. Applicant respectfully disagrees. As stated above, Divisek does not disclose the 
presence of water, a liquid, which does not exist at the temperatures he discloses, but discloses 
water vapor, the gaseous, not the liquid, phase of H20 (column 3, lines 2-4 and column 4, lines 
56-58). His cathode is therefore not in an aqueous medium. Turning again to the Oxford English 
Dictionary, aqueous is defined as "1. of, or pertaining to, the nature of water; watery ... " 

The Examiner states that Divisek teaches the composition of the anode and cathode, 
thereby meeting the limitations of claim 2. Claim 2 is dependant on claim 1, which Applicant 
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believes is patentable over Divisek. Divisek does not include the limitations of claim 1 and 
therefore does not anticipate claim 2. 

The Examiner has rejected claim 4 under U.S.C. §103 (a) as being obvious from Divisek. 
Divisek is actually silent as to the distance between electrodes in his working examples 1 to 3. On 
column 3, lines 57-61, Divisek states that "distance between the electrodes which merely 
corresponds to the thickness of the separator are possible, in other words, for all practical 
purposes, this distance may amount to about 1-3 mm." While 1-3 mm overlaps with the critical 
distance recited in claim 4, claim 4 depends on claim 1 and includes all the limitations of claim 1, 
since claiml has now been distinguished from Divisek, it is submitted that the rejection of claim 4 
now longer applies. 

The Examiner has rejected claim 9 under 35 U.S.C. § 103 (a) as being obvious from 
Divisek in view of Cairns et al U.S. 4,587,001. Claim 9 being dependant from claim 1, it should 
be read with all the limitationss of claim 1. The invention to be operative is not dependant on any 
specific anodes and cathodes (specification, page 4, line 1-8) but the platinum and iridium 
electrodes are more durable and thence comprise the best mode of making the invention. 
Applicant believes that claim 9 is now allowable. 

The Examiner has rejected claim 1-4 on the ground of non-statutory obviousness-type 
double patenting over claims 1-6 of U.S. Patent 6,689,262B2. The Examiner points out that 
the open-ended transitional term "comprising" can include Divisek's separator. Claim 1 as 
amended now reads "consisting of' a closed-ended term that does not allow the inclusion 
of Divisek's separator. Applicant submits herewith a terminal disclaimer which obviates this 
rejection 

The claims being amended to more distinctly claim the invention, Applicant respectfully 
requests that a timely Notice of Allowance be issued in this case. 

Please direct all correspondence to: 
Kathleen R. Terry 
1666 Coffman Street 
Falcon Heights, MN 55108 

Respectfully submitted, 
Applicant James A. Senkiw, by his 
Attorney, 

~f 
Kathleen R. Terry 
Reg. No. 31884 
(651) 659-9819 
Krterry@visi.com 
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~ · .. ERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING 
--- --- REJECTION OVER A PENDING "REFERENCE" APPLICATION 

In re Application of: James A. Senkiw 

Application No.: 10/732,326 

Filed: 12/10/2003 

For: FLOW THROUGH OXYGENATOR 

The owner", AOUAINNOyATIONS INC • of 100 percent interest in the instant application hereby disclaims, 
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond 
the expiration date of the full statutory term of any patent granted on pending reference Application Number 10/372 017 filed 
on 02/21/2003 as such term is defined in 35 U.S.C. 154 and 173, and as the term of any patent granted on said reference 
application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference application. The owner 
hereby agrees that any patent so granted on the instant application shall be enforceable only for and during such period that it and any patent 
granted on the reference application are commonly owned. This agreement runs with any patent granted on the instant application and is 
binding upon the grantee. its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would 
extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of any patent granted on said reference 
application, ·as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the 
grant of any patent on the pending reference application." in the event that: any such patent: granted on the pending reference application: 
expires for failure to pay a maintenance fee. is held unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed 
in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner 
terminated prior to the expiration of its full statutory term as shortened by any terminal disclaimer filed prior to its grant. 

Check either box 1 or 2 below. if appropriate. 

1. 0 For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the business/organization. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true: and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Sectio9.a 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patenf'llsued thereon. 

2. (2) The undersigned is an attorney or agent of record. ~eg. No . ...;3;..;1"",8""84'-'-------

February 24, 2007 
Date 

6516599819 
Telephone Number 

0 Terminal disclaimer fee under 37 CFR 1.20(d) is included. 

WARNING: Information on this form may become public. Credit card Information should not 
be included on this form. Provide credit card information and authorization on PT0-2038. 

•statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 ma be used for maki this statement. See MPEP 324. 
This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
induding gathering, preparing. and submitting the completed application form to the USPTO. nme will vary depending upon the individual case. Arry comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief lnfonnation Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Paten1s, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Effedive on 12/08/2004. Complete If Known "" 
ees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). 

Application Number 10/732,326 

FEE TRANSMITTAL Filing Date 12/10/2003 

For FY 2007 First Named Inventor James A. Senkiw 
Examiner Name Lois Zheng (2) Applicant claims small entity status. See 37 CFR 1.27 
Art Unit 1742 
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METHOD OF PAYMENT (check all that apply) 
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under 37 CFR 1.16 and 1.17 

0 Credit any overpayments 

WARNING: Information on this fonn may become public. Credit card information should not be included on this form. Provide credit card 
Information and authorlz:atlon on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Entl!X Small Entl!X Small Entl!X 
Aa;ia;illcatlon Tme E!!!.W. E!!.W E!!.W E!!.W E!!.W .E!!!!.Lil Fees Palf.1 ti} 
Utility 300 150 500 250 200 100 

Design 200 100 100 50 130 65 

Plant 200 100 300 150 160 80 
Reissue 300 150 500 250 600 300 

Provisional 200 100 0 0 0 0 

2. EXCESS CLAIM FEES Small Entlfy 
Fee Descrl9tlon E!!.W E!!.W 
Each claim over 20 (including Reissues) 50 25 
Each independent claim over 3 (including Reissues) 200 100 
Multiple dependent claims 360 180 

Total Claims Extra Claims .E!!!..W Fee Paid Ill Myltia;ile De!!!ndent Clal!I!§ 
-20orHP= X = E!!.W Fee Paid ti} 

HP = highest number of total claims pald for, if greater than 20. 
lnf.1ee. Claims Extra Claims E!!!.W. Fee Paid ti} 

- 3 or HP = X = 
HP = highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer 

listings under 37 CFR l.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C. 4l(aXI)(G) and 37 CFR 1.16~)-
Total Sheets li!lra Sheets Number of each addltlonal sg or a5i:llon thereof E!!.W Fee Paid ti) 

• 100 = / 50 = (round up to a whole number) X = 
4. OTHER FEE(S) Fees Paid ti} 

Non-English Specification, $130 fee (no small entity discount) 

Other (e.g., late filing surcharge):Terminal D!iii!.lilimf!r ,se.~s' 

A j ---Signature ~lJ!(JdA 1PJ J -'.- -!rt 
I Registration No. 31 884 (Attomev/AQentl • Telephone5516599819 

Name (Printrrype) Kathleen R. Terry I Date 24 February 2007 

This collection at infonnation is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This callection is estimated to take 30 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department af Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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the date shown below: 
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Typed or printed name Kathleen R. Terry Date February 24, 2007 
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This collection of information is required by 37 CFR 1.5. The info ·on is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
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Office Action Summary 

Application No. 

10/732,326 

Examiner 

Applicant(s) 

SENKIW, JAMES ANDREW 

Art Unit 

Lois Zheng 17 42 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J. MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)[81 Responsive to communication(s) filed on 09 November 2006. 

2a)[81 This action is FINAL. 2b)O This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[81 Claim(s) 1-4 and 9 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[81 Clairil(s) 1-4 and 9 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) ·_· __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is _objected _to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O Ali b)O Some * c)O None of: · 

1.0 Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents h~ve been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 0 Information Disclosure Statement(s) (PTO/SB/08) -
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 
6) 0 Other: __ . 

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070201 Exhibit 1008_0209



Application/Control Number: 10/732,326 

Art Unit: 1742 

DETAILED ACTION 

Status of Claims 

Page 2 

1. Claims 1-2 are amended in view of the amendments filed 9 November 2006. 

New claim 9 is added. Claims 5-8 remain withdrawn. Therefore, claims 1-4 and 9 are 

currently under examination. 

Specification/ Abstract 

2. The amendment to the specification filed 9 November 2006 is not proper. 

The amendment cannot be used to replace the abstract as requested by the 

applicant since the amendment includes continuing data which should be placed at the 

beginning of the specification. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-4 and 9 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

In claim 1, the amended feature of "comprising an anode separated at a critical 

distance from a cathode within an aqueous medium" is vague and indefinite since it is 

unclear wh.ether this limitation is directed to a cathode within an aqueous medium or to 

both an anode and a cathode each within an aqueous medium or to both an anode and 

an cathode within the same aqueous medium. 
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In this office action, the examiner is interpreting this amended feature to mean 

that an anode is separated at a critical distance from a cathode and the cathode is 

within an aqueous medium or that both the anode and the cathode are each within an 

aqueous medium. 

Claims 2-4 and 9 are also rejected since they depend on rejected claim 1 . 

Claim Rejections - 35 USC§ 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1- 3 are rejected under 35 U.S.C. 102(b) as being anticipated by Divisek 

et al. US 4,225,401 (Divisek). 

Divisek teaches a water electrolyzer for generating hydrogen and 

oxygen(abstract). The water electrolyzer comprises and anode separated at a distance 

from a cathode(Fig. 1 ). Divisek further teaches that the distance between the 

electrodes is about 1-3 mm( col. 3 lines 54-61 ). 

Regarding instant claims 1 and 3, since the water ele~trolyzer of Divisek 

produces oxygen, the claimed oxygen microbubbles is inherently electrolytically 

generated when Divisek's water electrolyzer is in operation. In addition, Divisek 

teaches the claimed anode and cathode separated about 1-3 mm apart from each 

other, which reads on the claimed critical distance as recited in instant claim 3. The 

claimed power source is also inherently present in the water electrolyzer of Divisek. 
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Fig. 1 of Divisek further shows that the water electrolyzer is placed within a conduit for 

flowing water Therefore, the water electrolyzer of Divisek meets the structural limitation 

of the instant claims 1 and 3. The examiner concludes that the electrolyzer of Divisek 

reads on the claimed flow-through oxygenator and the claimed emitter based on the 

broadest reasonable interpretation. 

Regarding the amended feature in claim 1, the oxygen microbubbles are 

electrolytically generated from an aqueous medium in the water electrolyzer of Divisek. 

In addition, the cathode in the apparatus of Divisek is located within an aqueous 

medium a's claimed. 

Regarding claim 2, Divisek further teaches that the anode and the cathode are 

made of nickel(col. 4 lines 37-39), which meets the limitation of claimed metal anode 

and metal cathode. 

Therefore, Divisek anticipates instant claims 1- 3. 

Claim Rejections - 35 USC§ 103· 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the b?isis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Divisek. 

The teachings of Divisek are discussed in paragraph 6 above. 

Regarding instant claim 4, the distance of 1-3mm between the electrodes as 

taught by Divisek encompasses the claimed critical distance of 0.045 to 0.060 inches. 
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Therefore, a prima facie case of obviousness exists. See MPEP 2144.05. The 

selection of claimed critical distance from· the disclosed range of Divisek would have 

been obvious to one skilled in the art since Divisek teaches the same utilities in its' 

disclosed critical distance range. 

9. Clair:n 9 is rejected under 35 U.S.C. 103(a) as being unpatentable ov~r Divisek in 

view of Cairns et al. US 4,587,001 (Cairns). 

The teachings of Divisek are discussed in paragraph 6 above. 

However, Divisek does not explicitly teach the claimed anode being platinum and 

iridium oxide on a support. 

Cairns teaches an cathode for use in an electrolytic cell(abstract). Cairns further 

teaches an titanium anode having a electro-catalytically active coating material 

comprising one or more oxides of platinum group metals such as platinum and 

iridium(col. 5 lines 15-25). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 

incorporated the anode of Cairns into the electrolyzer of Divisek as the anode since 

Cairns teaches that platinum group metal oxides is a good electro-catalytically active 

material for an anode of an electrolytic cell and the application of such coating -on an 

anode is well known in the art(col. 5 lines 15-16 and 32-33). 

Double Patenting 

10. The non statutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
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from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887,225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer.· A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

11. Claims 1-4 and 9 are rejected on the ground of nonstatutory obviousness-type 

double patenting as being unpatentable over claims 1-6 of U.S. Patent No. 6,689,262 

82. Although the conflicting claims are not identical, they are not patentably distinct 

from each other because the emitter of U.S. Patent No. 6,689,262 82 is structurally the 

same as the emitter of the claimed flow-through oxygenator. Even though U.S. Patent 

No. 6,689,262 82 does not explicitly teach the claimed flow through oxygenator, one of 

ordinary skill in the art would have found it obvious to use the instant emitter in an 

oxygenator as claimed since the emitter produces oxygen. 

Response to Arguments 

12. Applicant's arguments filed 9 November 2006 have been fully considered and 

are not persuasive. 

In the remarks, applicant argues that oxygen microbubbles would not be formed, 

or if formed, would not persist, since the water electrolyzer of Divisek is operated at 300 

to 600°C. 
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The examiner does not find applicant's argument persuasive since applicant's 

argument is not backed with evidence data demonstrating that the water electrolyzer of 

Divisek is not capable of producing oxygen microbubbles as claimed. Therefore, 

applicant's argument is merely considered as conclusive statement. In addition, the 

operating temperature of the claimed apparatus is directed to the manner in which the 

claimed apparatus is operated, wherefore does not lend patentability to the instant 

apparatus claims since it ~oes not structurally distinguish the instant invention from the 

apparatus of Divisek. Furthermore, the examiner asserts that the water electrolyzer of 

Divisek is inherently capable of be operated at ambient temperature, which is the 

desirable operating temperature of the claimed apparatus. 

Applicant further argues that the electrodes of the instant invention are not 

separated by a separator and are within an aqueous medium. 

The examiner does not find applicant's argument persuasive since claim 1 is 

vague and indefinite for the same reasons as stated in paragraph 4 above. In addition, 

claim 1 uses open-ended transitional phrase "comprising" which allows the presence of 

additional structural elements such as the separator as taught by Divisek. 

Terminal Disclaimer 

13. In the remarks filed 9 November 2006, applicant alleges that a terminal 

disclaimer was filed to overcome the non-statutory obviousness-type double patenting 

rejection. However, the examiner does not find this terminal disclaimer on the record. 

Therefore, the non-statutory obviousness-type double patenting rejection is maintained 

until proper terminal disclaimer is filed. 
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14. Applicant's amendment necessitated the new ground(s) of rejection presented in 

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action .. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened sta~utory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 

The examiner can normally be reached on 8:30am.- 5:00pm. 

If attempts to reach the examiner- by telephone are unsuccessful, the examiner's 

supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

LLZ 
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\•, #j IN THE UNITED STATES PA TENT AND TRADEMARK OFFICE 

10/732,326 
. if "1f~"'~ 

Appl. No. 
Applicant 
Filed 
Art Unit 
Examiner 

James A. Senkiw. 
12/10/2003 
1742 
Lois L. Zheng 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Ms. Zheng: 

RESPONSE AND AMENDMENT 
AMENDED FOR THE SECOND TIME 

Enclosed please find a response, amended for the second time, to the Office action of 
11/29/2005, with a complete listing of claims presented in proper ascending order and with the 
proper status identifiers. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this 
paper. 

Remarks begin on page 4 of this paper. 
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Appl. No. 10/732,326 
Amendment dated Nov. 6, 2006 
Amended Response to Office Action of November 29, 2005 

Amendments to the Specification: 

Please replace the ABSTRACT of this application with the following: 

This application is a continuation-in-part of United States Patent Application Number 
10/372,017, filed on February 21, 2003, now United States Patent Number 6,689,262, 
issued February 10, 2004, which claims priority to United States Provisional Patent 
Application Number 60/358,534, filed February 22, 2002. 
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Appl. No. 10/732,326 
Amendment dated Nov. 6, 2006 
Amended Response to Office Action of November 29, 2005 

Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims 

Claim 1. (Currently amended) A flow-through oxygenator comprising an emitter for 
electrolytic generation of microbubbles of oxygen from an aqueous medium. comprising an anode 
separated at a critical distance from a cathode within an aqueous medium, and a power source all 
in electrical communication with each other, wherein the emitter is placed within or adjacent to a 
conduit for flowing water. · 

Claim 2. (Currently amended) The emitter of claim 1 wherein the anode is a metal or a 
metallic oxide or a combination of a metal and a metallic oxide and the anode is platinum and 
hidium oxide on a support and the cathode is a metal or metallic oxide or a combination of a 
metal and a metallic oxide. 

Claim 3. 

Claim 4. 

(Original) The critical distance of claim 1 which is 0.005 to 0.140 inches. 

(Original) The critical distance of claim 1 which is 0.045 to 0.060 inches. 

Claim S. (Withdrawn) The product of claim 1 wherein the water is upersaturated with 
oxygen and of an approximately neutral pH. 

Claim 6. · (Withdrawn)· A method for enhancing growth and yield of plants 
comprising the administration of supersaturated water on said plants. 

Claim 7. (Withdrawn) The method of claim 6 wherein the supersaturated water is 
delivered to the plants in hydroponic culture or through drip irrigation. 

Claim 8. (Withdrawn) A method for treating waste water comprising passing the 
waste water through a conduit comprising the emitter of claim 1. 

Claim 9. (New) The emitter of claim 1 wherein the anode is platinum and iridium 
oxide on a support and the cathode is a metal or metallic oxide or a combination of a metal and a 
metallic oxide. 
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Appl. No. 10/732,326 . 
Amendment dated Nov. 6, 2006 
Amended Response to Office Action of November 29, 2005 

REMARKS/ARGUMENTS 

The Examiner has rejected pending claims land 3 under U.S.C. § 102(b) as being 
anticipated by Divisek et al. US 4,225,401 ("Divisek"). Applicant respectfully disagrees. 

In order to anticipate a claim, a reference must include each and every element or its 
equivalent, either explicitly or inherently. The claims as filed comprise the elements of 
"microbubbles," which would not be formed at the temperatures recited by Divisek, that is, 300° 
to 600° C (Divisek, column 3, line9), or if formed, would not persist. While not explicitly recited 
in the specification or claims, the present invention is designed to operate at ambient 
temperatures. (See for example, specification, Examples 5 and 6 on pages 11-15.) 

Claim 1 has been amended to emphasize that unlike Divisek, the electrodes are not 
separated by a separator, but are within an aqueous medium. The substrate for electrolysis is 
emphasized to be an aqueous medium as well, to further distinguish the claims from Divisek. 
Divisek uses molten NaOH as an electrolyte with water vapor introduced as a substrate for 
electrolysis. (Divisek, column 4, line 56.) Applicant believes that claim 1 is now allowable. 

The Examiner has rejected claim 4 under U.S.C. § 103 (a) as being obvious from Divisek. 
Divisek is actually silent as to the distance between electrodes. On column 3, lines 57-61, Divisek 
states that "distance between the electrodes which merely corresponds to the thickness of the 
separator are possible, in other words, for all practical purposes, this distance may amount to 
about 1-3 mm." While 1-3 mm overlaps with the critical distance recited in claim 4, claim 4 
depends on claim 1 and includes all the elements of claim 1, since claiml has now been 
distinguished from Divisek, it is submitted that the rejection is of claim 4 now longer applies. 

The Examiner has rejected claim 2 under 35 U.S.C. § 103 (a) as being obvious from _ 
Divisek in view of Cairns et al U.S. 4,587,001. Claim 2 being dependant from claim 1, it should 
be read with all the elements of claim 1. New claim 5 h·as been added to delete the elements 
"platinum and iridium" from the claim 2 and present them in a new dependant claim. The 
invention to be operative is not dependant on any specific anodes and cathodes (specification, 
page 4, line 1-8) but the platinum and iridium electrodes are more durable and thence comprise 
the best mode of making the invention. Applicant believes that claim 2 and new claim 5 are now 
allowable. 

The Examiner has rejected claim 1-4 on the ground of non-statutory obviousness-type . 
double patenting over claims 1-6 of U.S. Patent 6,689,262B2. Applicant submits herewith a 
terminal disclaimer which obviates this rejection. 
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Appl. No. 10/732,326 
Amendment dated Nov. 6, 2006 
Amended Response to Office Action of November 29, 2005 

The claims being amended to more distinctly claim the invention and listing of the 
• withdrawn claims added, Applicant respectfully requests that a timely Notice of Allowance be 

issued in this case. 

Please direct all correspondence to: 
Kathleen R. Terry 
1666 Coffman St. #314 
Falcon Heights, MN 55108 

Respectfully submitted, 
Applicant James A. Senkiw, by his 
Attorney, 

Kathleen R. Terry 
Reg. No. 31884 
(651) 659-9819 
Krterry@visi.com 
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require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
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Notice of Non-Compliant 
Amendment (37 CFR 1.121) 

Application No. 

Examiner 

Applicant(s) 

Art Unit 

- The MAILING DA TE of this 7;; tun/cation appears on the cover sheet with the correspondence address -

The amendment document filed on~ ~s considered non-compliant because it has failed to meet the requirements of 37 
CFR 1.121. In order for the amendment document to be compliant, correction of the following item(s) is required. 

THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 
D 1. Amendments to the specification: 

D A. Amended paragraph(s) do not include markings. 
D B. New paragraph(s) should not be underlined. 
D C. Other __ . 

D 2. Abstract: 
D A. Not presented on a separate sheet. 37 CFR 1.72. 
0 B. Other __ . 

D 3. Amendments to the drawings: 
D A. The drawings are not properly identified in the top margin as "Replacement Sheet," "New Sheet," or 

"Annotated Sheet" as required by 37 CFR 1.121 (d). 
D B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figures, without markings, in compliance with 37 CFR 1.84 are required. 
D C. Other __ . 

A. A complete listing of all of the claims is not present. 
Fp 4,.endments to the claims: 

B. The listing of claims does not include the text of all pending claims (including withdrawn claims) 
C. Each claim has not been provided with the proper status identifier, and as such, the individual status 

of each claim cannot be identified. Note: the status of every claim must be indicated after its claim 
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled), 
(Previously presented), (New), (Not entered), (Withdrawn) and (Withdrawn-currently amended). 

0 D. The clai?JS 0~ lhis amend~n) p~per hie not b~ep pre.,~:,Pm ascending numerical order. • E. Other: -/.1.@Jy f /1!, <;14 4f I~ /I~ a. ..staftw I ,er 
For further explanation of the amendment fonnat required by 37 CFR 1.121, see MPEP § 714 and the USPTO website at 
http://www.uspto.gov/web/offices/pac/dapp/opla/preoqnotice/officeflyer.pdf. 

TIME PERIODS FOR FILING A REPLY TO THIS NOTICE: 

1. Applicant is given no new time period if the non-compliant amendment is an after-final amendment or an amendment 
filed after allowance. If applicant wishes to resubmit the non-compliant after-final amendment with corrections, the 
entire corrected amendment must be resubmitted within the time period set forth in the final Office action. 

2. Applicant is given one month, or thirty (30) days, whichever is longer, from the mail date of this notice to supply the 
corrected section of the non-compliant amendment in compliance with 37 CFR 1.121, if the non-compliant 
amendment is one of the following: a preliminary amendment, a non-final amendment (including a submission for a 
request for continued examination (RCE) under 37 CFR 1.114), a supplemental amendment filed within a suspension 
period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a Quayle action. 

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amendment is a non-final 
amendment or an amendment filed in response to a Quayle action. 

Failure to timely respond to this notice will result in: 
Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment 
filed in response to a Quayle action; or 
Non-e of the amendme t if the non-compliant amendment is a preliminary amendment or supplemental 

dm nt. 

U.S. Patent and Trademark Office 
PTOL-324 (08-05} 

iner (LIE) 

Notice of Non-Compliant Amendment (37 CFR 1.121) 

Telephone No. 

Part of Paper No. 
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'~-J ~O~RES~i:~;NEC~~DDRESS 
Application 

Address to: 
Commissioner for Patents 
P.O. Box 1450 

A lication Number 

Filin Date 

First Named Inventor 

Art Unit 

Examiner Name 

10ll32.326 

12/10/2003 

James Andrew Senkiw 

1742 

Lois L. Zheng 

Alexandria, VA 22313-1450 
Attorney Docket Number AOI.002US1 

Please change the Correspondence Address for the above-identified patent application to: 

• The address associated with 

I I Customer Number: 

OR 

• Firm or 
Kathleen R. Terry Individual Name 

Address 
1666 Coffman Street 
#314 

City 
Falcon Heights I State 

MN l Zip 55108 

Country 
USA 

Telephone 6516599819 I Email 
krterry@visi.com 

This form cannot be used to change the data associated with a Customer Number. To change the 
data associated with an existing Customer Number use ~Request for Customer Number Data Change• (PTO/SB/124). 

I am the: 

• Applicant/Inventor 

• Assignee of record of the entire interest. 
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 

[Z] Attorney or agent of record. Registration Number 31,884 

• Registered practitioner named in the application transmittal letter in an application without an 
executed oath or declaration. See 37 CFR 1.33(a){1). Registration Number 

II /;~) - /""'\ 
Signature-~~ l/!/7;. ' a rA 'b/ .. l %!.~'-I )_.T~ ~ 
Typed or Prinb ~ thl R T I Name a een . errry ) 

Date 24 July 2006 ------ I Telephone651 659 9819 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
forms if more than one sionature is reouired see below*. 

-
1 ~otalof forms are submitted. 

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to oomplete, 
induding gathering, preparing, and submitting the completed application form to the USPTO. nme will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Offi.c:er, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn, ca/11-800-PT0-9199 and select option 2. 
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~Ir;' Application Number 10/732,326 "'I 

TRANSMITTAL Filing Date 12/10/2003 

FORM First Named Inventor James A. Senkiw 

Art Unit 1742 

Examiner Name Lois L. Zhebg 
(to be used for all correspondence after initial filing) 

'- Total Number of Paaes in This Submission 1
7 

Attorney Docket Number AQl.002US 

ENCLOSURES (Check all that apply) 

• • • After Allowance Communication to TC 
Fee Transmittal Form Drawlng(s) 

• • Licensing-related Papers • Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

0 • Petition • Appeal Communication to TC 
AmendmenVReply (Appeal Notice, Brief, Reply Brief) 

• • Petition to Convert to a • After Final Provisional Application Proprietary Information 

• • Power of Attorney, Revocation • Status Letter Affidavits/declaration(s) Change of Correspondence Address 

• • Terminal Disclaimer IZ] Other Enclosure(s) (please Identify 
Extension of nme Request below): 

• Express Abandonment Request • Request for Refund 

• Information Disclosure Statement • CD, Number of CD(s) 

0 Landscape Table on CD 

Certified Copy of Priority I Remarks I • Document(s) Amended response with Notice of Non-Compliant Amendmel\ t' 

• Reply to Missing Parts/ 
Incomplete Application 

• Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 
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Firm Name 
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Printed name 
Kathleen R. Teny I 
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Date 19 April 2006 ( I Reg. No. 31,884 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Typed or printed name Date 19 April 2006 

,J 

• This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief lnfonnation Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fonn, ca/11-800-PTO-9199 and, select option 2. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

10/732,326 

Art Unit 
Examiner 

James A. Senkiw. 
12/10/2003 
1742 
Lois L. Zheng 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Ms. Zheng: 

AMENDED RESPONSE AND AMENDMENT 

Enclosed please find an amended response to the Office action of 11/29/2005, with the 
claims presented in proper ascending order: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this 
• paper. 

Remarks begin on page 4 of this paper. 
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Appl. No. 10/732,326 
Amendment dated April 19, 2006 
Amended Response to Office Action of November 29, 2005 

Amendments to the Specification: 

Please replace the ABSTRACT of this application with the following: 

This application is a continuation-in-part of United States Patent Application Number 
10/372,017, filed on February 21, 2003, now United States Patent Number 6,689,262, 
issued February 10, 2004, which claims priority to United States Provisional Patent 
Application Number 60/358,534, filed February 22, 2002. 
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Appl. No. 10/732,326 
Amendment dated April 19, 2006 
Amended Response to Office Action of November 29, 2005 

Amendments to the Claims: 

This listing of the claims will replace all prior versions, and listings, of claims in the application. 

Listin&: of Claims 

Claim 1. (Currently amended) A flow-through oxygenator comprising an emitter for 
electrolytic generation of microbubbles of oxygen from an aqueous medium, comprising an 
anode separated at a critical distance from a cathode within an aqueous medium, and a power 
source all in electrical communication with each other, wherein the emitter is placed within or 
adjacent to a.conduit for flowing water. 

Claim 2. (Currently amended) The emitter of claim 1 wherein the anode is a metal or 
a metallic oxide or a combination of a metal and a metallic oxide m,d the m,e,de is platinum m,d 
iridium e,,eide e,n a suppe,rt and the cathode is a metal or metallic oxide or a combination of a 
metal and a metallic oxide. 

Claim 3. 

Claim 4. 

(Original) The critical distance of claim 1 which is 0.005 to 0.140 inches. 

(Original) The critical distance of claim 1 which is 0.045 to 0.060 inches. 

Claim 6. (Withdrawn) A method for enhancing growth and yield of plants 
comprising the administration of supersaturated water on said plants. 

Claim 7. (Withdrawn) The method of claim 6 wherein the supersaturated water is 
delivered to the plants in hydroponic culture or through drip irrigation. 

Claim 8. (Withdrawn) A method for treating waste water comprising passing the 
waste water through a conduit comprising the emitter of claim 1. 

Claim 9. (Newly presented) The emitter of claim 1 wherein the anode is platinum 
and iridium oxide on a support and the cathode is a metal or metallic oxide or a combination of a 
metal and a metallic oxide. 
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Appl. No. 10/732,326 
Amendment dated April 19, 2006 
Amended Response to Office Action of November 29, 2005 

REMARKS/ARGUMENTS 

The Examiner has rejected pending claims land 3· under U.S.C. § 102(b) as being 
anticipated by Divisek et al. US 4,225,401 ("Divisek"). Applicant respectfully disagrees. 

In order to anticipate a claim, a reference must include each and every element or its 
equivalent, either explicitly or inherently. The claims as tilted comprise the elements of 
"microbubbles," which would not be formed at the temperatures recited by Divisek, that is, 300° 
to 600° C (Divisek, column 3, line9), or if formed, would not persist. While not explicitly 
recited in the specification or claims, the present invention is designed to operate at ambient 
temperatures. (See for example, specification, Examples 5 and 6 on pages 11-15.) 

Claim 1 has been amended to emphasize that unlike Divisek, the electrodes are not 
separated by a separator, but are within an aqueous medium. The substrate for electrolysis is 
emphasized to be an aqueous medium as well, to further distinguish the claims from Divisek. 
Divisek uses molten NaOH as an electrolyte with water vapor introduced as a substrate for 
electrolysis. (Divisek, column 4, line 56.) Applicant believes that claim 1 is now allowable. 

The Examiner has rejected claim 4 under U.S.C. §103 (a) as being obvious from Divisek. 
Divisek is actually silent as to the distance between electrodes. On column 3, lines 57-61, 
Divisek states that "distance between the electrodes which merely corresponds to the thickness 
of the separator are possible, in other words, for all practical purposes, this distance may amount 
to about 1-3 mm." While 1-3 mm overlaps with the critical distance recited in claim 4, claim 4 
depends on claim 1 and includes all the elements of claim 1, since claiml has now been 
distinguished from Divisek, it is submitted that the rejection is of claim 4 now longer applies. 

The Examiner has rejected claim 2 under 35 U.S.C. § 103 (a) as being obvious from 
Divisek in view of Cairns et al U.S. 4,587,001. Claim 2 being dependant from claim 1, it should 
be read with all the elements of claim 1. New claim 5 has been added to delete the elements 
"platinum and iridium" from the claim 2 and present them in a new dependant claim. The 
invention to be operative is not dependant on any specific anodes and cathodes (specification, 
page 4, line 1-8) but the platinum and iridium electrodes are more durable and thence comprise 
the best mode of making the invention. Applicant belieyes that claim 2 and new claim 5 are now 
allowable. 

The Examiner has rejected claim 1-4 on the ground of non-statutory obviousness-type 
double patenting over claims 1-6 of U.S. Patent 6,689,262B2. Applicant submits herewith a 
terminal disclaimer which obviates this rejection. 
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Appl. No. 10/732,326 
Amendment dated April 19, 2006 
Amended Response to Office Action of November 29, 2005 

The claims being amended to more distinctly claim the invention and listing of the 
withdrawn claims added, Applicant respectfully requests that a timely Notice _of Allowance be 
issued in this case. 

Please direct all correspondence to: 
Kathleen R. Terry 
2417 Como A venue 
St. Paul, MN 55108-1459 

Respectfully submitted, 
Applicant James A. Senkiw, by his 
Attorney, 

Kathleen R. Terry 
Reg. No. 31884 
(651) 659-9819 
Krterry@visi.com 
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otlce of Non-Compliant 
endment (37 9FR 1.·121) Examiner 

Appllcant(s) 

Art Unit 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

The amendment document filed on ___________ is considered non-compliant because it has failed to meet the 
requirements of 37 CFR 1.121 or 1.4. In order for the amendment document to be compllant, correction of the following 
ltem(s} Is required. · 

.THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 
D 1. Amendments to the specification: · 

D A Amendefj, paragraph{s) do not Include markings. 
D B. New paragraph(s) should not be undertlned. • C. Other -~ 

0 2. Abstract: 
D A. Not presented on a separate sheet. 37 CFR 1.72. 
D 8. Other_--,--,. ,. r;,.:_,_ .. 

D 3. Amendm;nts to the dra~lngs: 
O A. The drawings are not properly Identified in the top margin as "Replacement Sheet," "New Sheet," or 

"Annotated Sheet" as required by 37 CFR 1.121 (d). 
D B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figure~. without markings, in compliance with 37 CFR 1.84 are required. 
0 C. Other . · . . 

111 ~endments to the claims: · 
T ~ A. A complete listing of all of the claims Is not present. · 

D B. The listing of claims does not Include the text of all pending claims 0ncluding withdrawn claims) 
D C. Each claim has·not been provided with the proper status identifier, and as such, the Individual status 

of each claim cannot be identlfl~_!LNQ!~;_ th~_filatua.of_ev..ery--Claim-must--be-lndleated··afte,lts~c1airrr·-· ······ 
····-··-··-- numbertJy-usiiilfoiie-ollfietoifowlng status Identifiers: (Original), {Currently amended), (Canceled), 

· (Previously presented), (New), (Not entered), (Withdrawn) and (Withdrawn-currently amended). 
D. The claims of this amendment paper have not ~$:3en, presel)ted in ascending numer,ic~ ord~r.. . . 

1 . E. Other: . cl c;a.i MS ~, 1) B OY'f'll tl'<.C' 1 c.,..( QA'~ 5 5f. /c/fr)•rf-hl'" ,nt.'t»>'t"M; 

D 5. The -amendment Is unsigned or not signed In accordance with 37 CFR 1.4. 

For further explanation of the amendment fonnat required by 37 CFR 1.121, see MPEP § 714 and the USPTO website at 
·,. http://www.uspto.gov/web/offlces/pac/dapp/opla/preognotlce/offlceflyer.pdf. 

TIME PERIODS FOR FILING A B,EPL Y TO THIS NOTICE: 

"·. 

1. Applicant is given no new time period if the non-compliant amendm,ent,ls,,;a111s,.afl.e~f.lnalwameflldllllielflt•l!>r1aM''at.fi'en'if.tme-iif'''~•ii•' · ;. 
, . ,, . •flle~,.afte11,allowance. If applicant wishes to rescibmit the non-compliant after-final amendment with corrections, the 

entire corrected amendment must be resubmitted within the time period set forth In the final Office action. 

2. . Applicant Is given one month, or thirty (30) days, whichever is longer, from the mall date of this notice to supply the 
corrected section of the non-compliant amendment in compliance with 37 CFR 1.121 or 1.4, If tihe non-compliant 

. amendment is orie of the following: a preliminary amendment, a non-final amendment ~ncludlng a submission for a 
request for continued examlnatlcin (RCE) under 37 CFR 1.114), a supplemental amendment filed within a Sf:Jspenslon 
period under 37 CFR 1.103(a) or (c), and an amendment flied in response to a Quayle action. 

Extensions of time are available under 37 CFR 1.136(a) only If the non-compliant amendment Is a non~final 
amendment O[ an amendment flied in response to a Quayle action. I 
Failure to ,timely respond to this notice will result in: · 

Abandonment of the ap llcatlon if the non-compliant amendment is a non-final amendment or an amendment 
filed in respons a ua e action; or . ~~::i~znr e 'm ndm ntlf the non-compliant amendm•nr• prr ;rrment or o»•ntal 

Legal Instrume: s Examiner (LIE) l= . · Telep one·No. . 
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Notice of Non-Compliant 
Amendment (37 9FR 1.-121) 

Applicant( s) 

Art Unit 

- The MAILING DA TE of this communication appears on the cover sheet with the con-espondence address -

The amendment document filed on ________ is considered non-compliant because it has failed to meet the 
requirements of 37 CFR 1.121 or 1.4 . .In order for the amendment document to be compliant, correction of the following 
item(s) is required . 

. THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE. AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 
D 1. Amendments to the specification: ' 

D A Amended, paragraph(s) do not include markings. 
D 8. New paragraph(s) should not be underfin·ed. 
D c. other _ _. 

D 2. Abstract: 
D A. Not presented on a separate sheet. 37 CFR 1.72-. 
0 8. Other ____ 

•· 3. Amendments.to the drawings: 
D A. The drawings are not properly identi~ed in the top margin as "Replacement Sheet,• "New Sheet,• or 

"Annotated Sheet° as required by 37 CFR 1.121 (d). 
D B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figures, without markings, in compliance with 37 CFR 1.84 are required. 

fl 
O C. Other . . · . · . 

4.~endments to the claims: · 
A. A complete listing of all of the claims is not present. · 
8. The listing of claims does not include the text of all pending claims 0ncluding withdrawn claims) 

D C. Each claim has· not been provided with the proper status identifier, and as such, the .individual status 
of each claim cannot be identified. Note: the status of every claim must be indicated after its clai·m 
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled), 

·· (Previously presented), (New), (Not entered), (W"rthdrawn) and (Withdrawn-currently amended). 
fl-D, The claims qt t~is amendment Raper hay~ '>3:}>een 9resented .in asc~ndi,:ig n4JTierie@l,qr~r,. oYrtd. 
'f' E. Other: ~trnS b 1 7, ~ c)rv,1 ct. , C--fai~ ':> t;Jr• t ncJ.-et'>fi i"'E?.. ,y,c 

D 5. The-amendment is unsigned or not signed in accordance with 37 CFR 1.4. · 

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714 and the USPTO website at 
" http://www.uspto.gov/web/offices/pac/dapp/opla/preognotlce/officeflyer.pdf. 

TIME PERIODS FOR FILING A REPLY TO THIS NOTICE:· 

1. Applicant is given no new time period if the non-compliant amendment is an after-final amendn,ent or an amendment 
·filed.after allowance. If applicant wishes to resubmit the non-compliant after-final amendment with corrections, the 
entire corrected amendment must be resubmitted within the time period set forth in the final Office action. 

2 .. Applicant is given one month, or thirty (30) days, whichever is longer, from the mail date of this notice to supply the 
corrected section of the non-compliant amendment in compliance with 37 CFR 1.121 or 1.4, if the non-compliant 

. amendment is one of the following: a preliminary amendment, a non-final amendment 0ncluding a submission for a 
request for-continued examination (RCE) under 37 CFR 1.114), a supplemental amendment filed within a suspension 
period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a Quayle action: · 

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amendment is a non~final 
amendment o.r an amendment filed in response to a Quayle action. l 
Failure to timely respond to this notice will result in: 

Abandonment of the a lication if the non-compliant amendment is a non-final amendment or an amendment 
filed in resp to a Qu yle action; or . 
Non-entry ft end ent if th_e non-compliant amendment is a prelimi ry amendment or supplemental 

amendme t. 05'7. _ cJZJJ 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

10/732,326 

Art Unit 
Exam~ner 

James A. Senkiw. 
12/10/2003 
1742 
Lois L. Zheng 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Ms. Zheng: 

RESPONSE AND AMENDMENT 

Enclosed please find a Request for Extension of Time. In response to the Office action 
of 11/29/2005, please amend the above-identified application as follows: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this 
paper. 

Remarks begin on page 4 of this paper. 
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Appl. No. 10/732,326 
Amendment dated March 15, 2006 
Response to Office Action of November 29, 2005 

Amendments to the Specification: 

Please replace the ABSTRACT of this application with the following: 

This application is a continuation-in-part of United States Patent Application Number 
10/372,017, filed on February 21, 2003, now United States Patent Number 6,689,262, 
issued February 10, 2004, which claims priority to United States Provisional Patent 
Application Number 60/358,534, filed February 22, 2002. 
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Appl. No. 10/732,326 
Amendment dated March 15, 2006 
Response to Office Action of November 29, 2005 

Amendments to the Claims: 

This listing of the claims will replace all prior _versions, and listings, of claims in the application. 

Listing of Claims 

Claim 1. (Currently am~nded) A flow-through oxygeriator comprising an emitter for 
electrolytic generation of microbubbles of oxygen from an aqueous medium, comprising an 
anode separated at a critical distance from a cathode within an aqueous medium, and a power 
source all in electrical communication with each other, wherein the emitter is placed within or 
adjacent to a conduit for flowing water. 

Claim 2. (Currently amended) The emitter of claim 1 wherein the anode is a metal or 
a metallic oxide or a combination of a metal and a metallic oxide ttnd the m,ode is plstinttm m,d 
iridittm ox:ide on s sttpport and the cathode is a metal or metallic oxide or a combination of a 
metal and a metallic oxide. 

Claim 3. 

Claim 4. 

(Original} The critical distance of claim 1 which is 0.005 to 0.140 inches. 

(Original} The critical distance of claim 1 which is 0.045 to 0.060 inches. 

Claim 5. (Newly presented) The emitter of claim 1 wherein the anode is platinum 
and iridium oxide on a support and the cathode is a metal or metallic oxide or a combination of a 
metal and a metallic oxide. 
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Appl. No. 10/732,326 
Amendment dated March 15, 2006 
Response to Office Action of November 29, 2005 

REMARKS/ARGUMENTS 

The Examiner has rejected pending claims land 3 under U.S.C. § 102(b) as being 
anticipated by Divisek et al. US 4,225,401 ("Divisek"). Applicant respectfully disagrees. 

In order to anticipate a claim, a reference must include each and every element or its 
equival~nt, either explicitly or inherently. The claims as filed comprise the elements of 
"microbubbles," which would not be formed at the temperatures recited by Divisek, that is, 300° 
to 600° C (Divisek, column 3, line9), or if formed, would not persist. While not explicitly 
recited in the specification or claims, the present invention is designed to operate at ambient 
temperatures. (See for example, specification, Examples 5 and 6 on pages 11-15.) 

Claim 1 has been amended to emphasize that unlike Divisek, the electrodes are not 
separated by a separator, but are within an aqueous medium. The substrate for electrolysis is 
emphasized to be an aqueous medium as well, to further distinguish the claims from Divisek. 
Divisek uses molten NaOH as an electrolyte with water vapor introduced as a substrate for 
electrolysis. (Divisek, column 4, line 56.) Applicant believes that claim 1 is now allowable. 

The Examiner has rejected claim 4 under U.S.C. §103 (a) as being obvious from Divisek. 
Divisek is actually silent as to the distance between electrodes. On column 3, lines 57-61, 
Divisek states that "distance between the electrodes which merely corresponds to the thickness 
of the separator are possible, in other words, for all practical purposes, this distance may amount 
to about 1-3 mm." While 1-3 mm overlaps with the critical distance recited in claim 4, claim 4 
depends on claim 1 and includes all the elements of claim 1; since claiml has now been 
distinguished from Divisek, it is submitted that the rejection is of claim 4 now longer applies. 

The Examiner has rejected claim 2 under 35 U.S.C. § 103 (a) as being obvious from 
Divisek in view of Cairns et al U.S. 4,587,001. Claim 2 being dependant from claim 1, it should 
be read with all the elements of claim 1. New claim 5 has been added to delete the elements 
"platinum and iridium" from the claim 2 and present them in a new dependant claim. The 
invention to be operative is not dependant on any specific anodes and cathodes (specification, 
page 4, line 1-8) but the platinum and iridium electrodes are more durable and thence comprise 
the best mode of making the invention. Applicant believes that claim 2 and new claim 5 are now 
allowable. 

The Examiner has rejected claim 1-4 on the ground of non-statutory obviousness-type 
double patenting over claims 1-6 of U.S. Patent 6,689,262B2. Applicant submits herewith a 
terminal disclaimer which obviates this rejection. 
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Appl. No. 10/732,326 
Amendment dated March 15, 2006 
Response to Office Action of November 29, 2005 

The claims being amended to more distinctly claim the invention, Applicant respectfully 
requests that a timely Notice of Allowance be issued in this case. · 

Please direct all correspondence to: . 
Kathleen R. Terry 
2417 Como A venue 
St. Paul, MN 55108-1459 

Respectfully submitted, 
Applicant James A. Senkiw, by his 
Attorney, 

::/( ~ e.ifbs .' 
Kathleen R. Terry · 
Reg. No: 31884 
(651) 659-9819 
Krterry@visi.com 
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1 7 1006 ~ MAR Approved for use through 07/31/2006. 0MB 0651-0032 

Under the pl\{ 
U.S. Patent arid Trademark Office; U.S. DEPARTMENT OF COMMERCE 

rwork Reduction Act of 1995 no persons are reouired to respond to a collection of information unless it displays a valid 0MB control number 

~ . 
Complete if Kriown "I 

f - EEeriiANsMi'frAC· Application Number 10/732,326 
Filing Date 12/1&/2003 

For FY 2006 First Named Inventor James Andres.Senkiw 
Examiner Name Lois L. Zheng IZ) Applicant claims small entity status. See 37 CFR 1.27 
Art Unit 1742 

.,.TOTAL AMOUNT OF PAYMENT I($) 125 Attorney Docket No. AQl.002US1 ~ 

METHOD OF PAYMENT (check all that apply) 

0 Check D Credit Card OMoney Order ONone • Other (please identify): 

D Deposit Account Deposit Account Number: Deposit Account Name: 

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) • charge fee(s) indicated below D Charge fee(s) indicated below, except for the flllng fee 

D Charge any additional fee(s) or underpayments of fee(s) 
under 37 CFR 1.16 and 1.17 

D Credit any overpayments 
WARNING: Information on this fonn may become publlc. Credit card Information should not be included on this fonn. Provide credit card 
Information and authorization on PT0-2038. 

FEE CALCULATION (All the fees below are due upon filing or may be subject to a surcharge.) 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Entiti Small Entlw Small Entiw 
Aeellcatlon Tl£ee ~ .E!!.W .E!!.W .Ett.1$1 E.!!..W ~·. Fees Paid (!l 

Utility 300 150 500 250 200 100 
Design 200 100 100 50 130 65 
Plant 200 100 300 150 160 80 
Reissue 300 150 500 250 600 300 
Provisional 200 100 0 0 0 0 

2. EXCESS CLAIM FEES Small Entlw 
Fee Descrletlon .E!!!.W .Ett.1$1 
Each claim over 20 (including Reissues) '50 25 
Each independent claim over 3 (including Reissues) 200 100 
Multiple dependent claims 360 . 180 

Total Claims Extra Claims .E!!..W Fee Paid (!l Multlele Deeendent Claims 
- 20 or HP= X = .E!!!.W Fee Paid(!) 

HP = highest number of total daims paid for, if greater than 20 . 

lndee. Claims Extra Claims .E!!..W Fee Paid (!l 
- 3 or HP = X = 

HP= highest number of independent daims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer 

listings under 37 CFR l .52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C. 4l(a)(l)(G) and 37 CFR 1.16~)-
Total Sheets Extra Sheets Number of each addltlonal 50 or action thereof .E!!.W Fee Paid(!) 

- 100 = 150 = (round up to a whole number) X = 
4. OTHER FEE(S) Fees Paid (!l 

Non-English Specification, $130 fee (no small entity discount) 

Other ( e.g., late filing surcharge): One-month extension· staturo[Y disclaimer i125 

c,11aurrn:o RY , - / 

Signature ~"I 'Ill/I')/_, ~l, / ~ ----..! I Registration No. 
(Attomev/A!lenll 31 ,884 Telephone5516599819 ' 

Name (Print/Type) Kathleen R. Terry I Date 15 mARCH 2006 

' --This collection of information Is required by 37 CFR 1. 136. The information Is required to obtain or retain a benefit by the public which is to file (and by the· 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 14. This collection is estimated to take 30 minutes to complete, 
induding gathering, preparing, and submitting the completed application form to the USPTO. Time wil! vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information ,Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. . . ' 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. · 
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PTO/SB/22 (12-04) 
. Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE 
he paperwork Reduction Act of 1995, no persons are required to respond to a collection of information_ unless if displays a valid 0MB control number. 

ION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 'Docket Number ·(Optional) 

FY 2005 

Examiner 

This is a request under the provisions of 37 CFR 1.136(a) to extend the· period for filing a reply in the above i 
application. ,) 
The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entity Fee 

~ne month (37 CFR 1.17(a)(1)) $120 

0 Two months (37 CFR 1.17(a)(2)) $450 

D Three months (37 CFR 1.17(a)(3)) $1020 

D Four months (37 CFR 1.17(a)(4)) $1590 

D Five months (37 CFR 1.17(a)(5)) $2160 

~ 
$225 

$510 

$795 

$1080 

Co $ _________ _ 

$ ____ _ 

$ ____ _ 

$ ____ _ 

$ ____ _ 

~plicant claims small entity status. See 37 CFR 1.27. 

~ check in the amount of the fee is enclosed. 

• 
• 
• 

Payment by credit card. Form PTO-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number __________ I have enclosed a duplicate copy of this sheet. 

WARNING: Information on this form may become public. Credit card Information should not be Included on this form. 
Provide credit card Information and authorization on PT0-2038. 

I am the • 
• 

applicant/inventor. 

assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/S8/96). 

~orney or agent of record. Registration Number .... iJ'-+-11,........$f ....... ~ .......... tj .... ,----
• attorney or agent under 37 CFR 1.34. 

Registration number if acting under 37 CFR 1.34 

fi) 
Date 

Telephone Num~er, 

NOTE: Signatures of all the inventors or assignees of record of the en interest or their representative(s) are required. Submit multiple forms if more than one 
signature is required, see below. 

[3" Total of fonns are submitted. 
This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the 
US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, induding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions, for reducing this burden;- should be sent to the.Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450: DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 'A_lex~ndrla, VA 2231~1460.. . . : 

1 
: '.•. , ' • 

If you need assistance in completing Iha form, call 1-B0O-PT0-9199 and select option 2. 
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TRANSMITTAL 
FORM 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

. · PTO/SB/21 (09-04) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent an~ Trade~ark Office;_ U.S. OEPARTt_,nENT OF COMMERCE 

12/10/2003 

James Andrew Senkiw 

1742 

(to be used for all correspondence after initial filing) 
Lois L. Zheng 

Total Number of Pa es in This Submission 0 Attorney Docket Number AQl.002US1 

ENCLOSURES i(Check all that apply) 

·0 • •I • After Allowance Communication to TC 
Fee Transmittal Form Drawing(s) I' 

\ 
} 

[Z] • Licensing-related Papers • Appeal Communication to Board 
Fee Attached . of Appeals and Interferences 

0 Amendment/Reply • Petition • Appeal Communication to TC 
: (Appeal Notice, Brief, Reply Brief) 

• After Final • Petition to Convert to a 
Provisional Application • Proprietary Information 

• • Power of Attorney, Revocation • Status Letter Affidavits/declaration(s) Change of Correspondence Address 

[l] 0 Terminal Disclaimer 0 Other Enclosure(s) (please Identify 
Extension of Time Request below): 

• Express Abandonment Request • Request for Refund 

• Information Disclosure Statement • CD, Number of CD(s) 

• Landscape Table on CD 

• Certified Copy of Priority I Remarks I 
Document(s) Post card 

• Reply to Missing Parts/ The PTO did not:,eceive the following 
Incomplete Application listed ltem(s),-Z'.tf£.i.?:v~,a/ ds1ac/a/ h1_C-,. • Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

, / - /'""\ 
Signature 'r4<'~/f,;~_,. I Pl.I,) .. ,t/J 
Printed name . 

Kathleen R. Terry 

Date 
~ I Reg. No. 15 March 2006 r 31,884 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Typed or printed name Date 15 March 2006 

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. · 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. · 
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Application orJ2ocket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
lo732-3 2--6 . Effective October 1, 2003 .,. . .,. 

CLAIMS AS FILED· PART I SMALL ENTITY OTHER THAN 
<Column 1l <Column 21 TYPE c::J OR SMALL ENTITY 

TOTAL CLAIMS i RATE FEE RATE FEE 

FOR NUMBER FILED NUMBER EXTRA BASIC FEE 385.00 QA BASIC FEE 770.00 

TOTAL CHARGEABLE CLAIMS <2 minus 20= 
., 

XS 9= OR XS18= 

2v 
. 

INDEPENDENT CLAIMS minus3 = X43= X86= OR 
MULTIPLE DEPENDENT CLAIM PRESENT D 

+145= OR +290::: 
• If the difference in column 1 is less than zero, enter ·o· in column 2 

TOTAL ~1,r OR TOTAL 

CLAIMS AS AMENDED • PART 11 OTHER THAN 
(Column 1l /Column 2} (Column 3' SMALL ENTITY OR SMALL ENTITY 

3/ 
CLAIMS HIGHEST ADDI- ADDI• ct REMAINING NUMBER PRESENT 

I- 17/oft; AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL z AMENDMENT PAID FOR FEE FEE w 
== To1a1 (~ Minus .. ;JV =-- XS 9= XS18= 0 • OR -z -

19' w Independent • Minus ..... :) ; 

== X43= - OR X86= -<s: FIRST PRESENTATION OF MULTIPLE'DEPENDENT CLAIM_ B-
+145= - OR +290= -

) l TOTAL ___..... 10TAL ----ADDIT. FEE OR ADOIT. FEE 

(Column 1} (Column 2} Column 31 
CL.AIMS HIGHt:ST ADDI- ADDI-IX) REMAINING NUMBER PRESENT 

I- AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL z AMENDMENT PAID FOR FEE FEE lU 

== Total Minus 0 * tt = XS9= OR X$18= z 
w Independent . Minus ...... = :i X43= OR X86= <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM n 
+145= OR +290= 

• 
TOTAL TOTAL 

AOOIT. FEE OR ADDIT. FEE 

/Column 1) IColumn 2} 'Column 3l 
CL.AIMS HIGHEST ~ 

ADDI- ADDI-0 REMAINING NUMBER PRESENT .... AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL z AMENDMENT PAID FOR FEE FEF w 
== Total Minus Q ;, - = X$9= OR X$18= z 
w Independent • Minus ... = :: X43= OR X86= <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM n 
+145= OR +290= 

• If the entry in column I is less than lhe entry In column 2. wri1e ·o· in column 3. TOTAL TOTAL 
- 11 lhe "Highe:-.t Number Previously Paid F0t" IN THIS SPACE is less than 20, enter "20." AOOIT. FEE OR ADDIT. FEE 
-11 the "Highesl Number Previously Paid For IN THIS SPACE is less than 3, enter "3." 

The ·Highest N1.1mber Previously Paid For· (Total or lndependenl) is the highest number found in ll'le appropriate bolll in column t. 

FORM PT0-475 !Rev 10,031 Patent and T1adema1k OH,ce.,V S. DEPARTMENT OF COMMERCE 
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KATHLEEN R. TERRY 
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ST. PAUL, MN 55108 

I 1/29/2005 

FIRST NAMED INVENTOR 

James Andrew Senkiw 

UNITED STATES DEPARTMENT OF COMMERCE 
United State, Patent and Trademark Office 
Addr<ss: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
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www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 
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EXAMINER 
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ART UNIT PAPER NUMBER 

1742 

DATE MAILED: 11/29/2005 

Please find below and/or attached an Office communication concerning this application or proceeding. 
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Applicant( s) --Application No. 

10ll32,326 SENKIW, JAMES ANDREW 

Office Action Summary Examiner 

Lois Zheng 

Art Unit 

1742 

•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136{a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)121 Responsive to communication(s) filed on 10 December 2003. 

2a)O This action is FINAL. 2b)l21 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)121 Claim(s) 1-8 is/are pending in the application. 

4a) Of the above claim(s) 5-8 is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)121 Claim(s) 1-4 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 121 Notice of References Cited (PTO-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 121 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 19 July 2004. 

U.S. Patent and Trademark Office 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of·lnformal Patent Application (PTO-152) 
6) 0 Other: __ . 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mall Date 11212005 Exhibit 1008_0249



Application/Control Number: 10/732,326 

Art Unit: 17 42 

DETAILED ACTION 

Election/Restrictions 

Page 2 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Clai.ms 1-4, drawn to a flow-through oxygenator, classified in class 204, 

subclass 242. 

II. Claim 5, drawn to an oxygen supersaturated water product, classified in 

class 205, subclass 633. 

Ill. Claims 6-7, drawn to a method for enhancing growth of plants, classified 

in class 47, subclass 58.1 SC. 

IV. Claim 8, drawn to a method for treating waste water, classified in class 

205, subclass 7 42. 

2. Inventions I and II are related as apparatus and product made. The inventions in 

this relationship are distinct if either or both of the following can be shown: (1) that the 

apparatus as claimed is not an obvious apparatus for making the product and the 

apparatus can be used for making a different product or (2) that the product as claimed 

can be made by another and materially different apparatus (MPEP § 806.0S(g)). In this 

case the oxygen supersaturated water_ can be made by another and materially different 

apparatus such as an non-electrochemical fluid aeration device. 

3. Inventions Ill and I are unrelated. Inventions are unrelated if it can be shown that 

they are not disclosed as capable of use together and they have different modes of 

operation, different functions, or different effects (MPEP § 806.04, MPEP § 808.01 ). In 

the instant case the different inventions have different function. Invention I is drawn to 
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Application/Control Number: 1 0fi32,326 

Art Unit: 17 42 

Page 3 

an oxygenator apparatus while Invention Ill is drawn to a process for enhancing growth 

of plants. 

4. Inventions IV and I are related as process and apparatus for its practice. The 

inventions are distinct if it can be shown that either: (1) the process as claimed can be 

practiced by another materially different apparatus or by hand, or (2) the apparatus as 

claimed can be used to practice another and materially different process. (MPEP § 

806.05(e)). In this case the apparatus of Invention I can be used to practice another 

and materially difference process, such as a process to produce oxygen. 

5. Because these inventions are distinct for the reasons given above and have 

acquired a separate status in the art because of their recognized divergent subject 

matter, restriction for examination purposes as indicated is proper. 

6. During a telephone conversation with Kathleen R. Terry on 15 November 2005 a 

provisional election was made without traverse to prosecute the invention of group I, 

claims 1-4. Affirmation of this election must be made by applicant in replying to this 

Office action. Claims 58 are withdrawn from further consideration by the examiner, 37 

CFR 1.142(b), as being drawn to a non-elected invention. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Application/Control Number: 10/732,326 

Art Unit: 17 42 

Page 4 

8. Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Divisek et al. US :4,225,401 (Divisek). 

Divisek teaches a water electrolyzer for generating hydrogen and 

oxygen(abstract). The water electrolyzer comprises and anode separated at a distance 

from a cathode(Fig. 1 ). Divisek further teaches that the distance between the 

electrodes is aboµt 1-3 mm(col. 3 lines 54-61 ). 

Regarding instant claims 1 and 3, since the water electrolyzer of Divisek 

produces oxygen, the claimed oxygen microbubbles is inherently electrolytically 

generated when Divisek's water electrolyzer is in operation. In addition, Divisek 

teaches the claimed anode and cathode separated about 1-3 mm apart from each 

other, which reads on the claimed critical distance as recited in instant claim 3. The 

claimed power S<?urce is also inherently present in the water electrolyzer of Divisek. 

Fig. 1 of Divisek further shows that the water electrolyzer is placed within a conduit for 

flowing water Therefore, the water electrolyzer of Divisek meets the structural limitation 

of the instant claims 1 and 3. The examiner concludes that the electrolyzer of Divisek 

reads on the claimed flow-through oxygenator and the claimed emitter based on the 

broadest reasonable interpretation. 

Therefore,. Divisek anticipates instant claims 1 and 3. 

Claim Rejections - 35 USC§ 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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Application/Control Number: 10/732,326 

Art Unit: 17 42 

Page 5 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Divisek. 

The teachi"ngs of Divisek are discussed in paragraph 8 above. 

Regarding instant claim 4, the distance of 1-3mm between the electrodes as 

taught by Divisek encompasses the claimed critical distance of 0.045 to 0.060 inches. 

Therefore, a prima facie case of obviousness exists. See MPEP 2144.05. The 

selection of claimed critical distance from the disclosed range of Divisek would have 

been obvious to one skilled in the art since Divisek teaches the same utilities in its' 

disclosed critical distance range. 

11. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Divisek in 

view of Cairns et ·al. US 4,587,001 (Cairns). 

The teachings of Divisek are discussed in paragraph 8 above. Divisek further 

teaches that the anode and the cathode are made of nickel(col. 4 lines 37-39). 

However, Divisek does not explicitly teach the claimed anode being platinum and 

iridium oxide on a support. 

Cairns teaches an cathode for use in an electrolytic cell(abstract). Cairns further 

teaches an titanium anode having a electro-catalytically active coating material 

comprising one or more oxides of platinum group metals such as platinum and 

iridium(col. 5 lines 15-25). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 

incorporated the anode of Cairns into the electrolyzer of Divisek as the anode since 

Cairns teaches that platinum group metal oxides is a good electro-catalytically active 
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Application/Control Number: 10/732,326 

Art Unit: 17 42 

Page 6 

material for an anode of an electrolytic cell and the application of such coating on an 

anode is well known in the art(col. 5 lines 15-16 and 32-33). 

Double Patenting 

12. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

13. Claims 1-4 are rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claims 1-6 of U.S. Patent No. 6,689,262 82. 

Although the conflicting claims are not identical, they are not patentably distinct from 

each other because the emitter of U.S. Patent No. 6,689,262 82 is structurally the same 

as the emitter of the claimed flow-through oxygenator. Even though U.S. Patent No. 

6,689,262 B2 does not explicitly teach the claimed flow through oxygenator, one of 

ordinary skill in the art would have found it obvious to use the instant emitter in an 

oxygenator as claimed since the emitter produces oxygen. 
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Application/Control Number: 1 0ll32,326 

Art Unit: 17 42 

Conclusion 

Page 7 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 

The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 
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/732 326 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: James Andrew Senkiw 
Serial Number: 10/732,326 

Examiner: Not assigned 
Group art unit: Not assigned 
Att'yNo.: AQI.002US1 Title: Flow-Through Oxygenator 

Filing Date: December 10, 2003 

MS PATENT APPLICATION 
Assistant Commissioner for Patents 
Box 1450 
Alexandria, VA, 22313-1450 

In compliance with the duty imposed by 37 C.F.R.§1.50 and in accordance with C.F.R.§§ 
1.97 et seq., the enclosed materials are brought to the attention of the Examiner for consideration 
in connection with the above-identified patent application. Applicant respectfully requests that 
this Information Disclosure Statement be entered and the documents listed on the attached form 
1449 be considered by the Examiner and made ofrecord. Pursuant to the provisions ofMPEP 
609, Applicant further requests that a copy of the 1449 form, initialed by the Examiner to 
indicate that all listed citations have been considered, be returned with the next official 
communication. 

Under C.F.R.§1,97 (b)(3), it is believed that no fee or certificate is required with this 
Information Disclosure Statement. If an official action has been mailed, the required fee will be 
paid. The Examiner is invited to contact the Applicant's representative at the below listed 
telephone number or e-mail address if there are any questions regarding this communication. 

Respectfully submitted, 

James Andrew Senk:iw 
By his representative, 

Kathleen R. Terry 
Reg. No. 31884 

241 7 Como A venue 
St. Paul, MN 55108-1459 
651 659 9819 
Krterry@visi.com 

~'}-(Jo'/ 
Date 

I hereby certify that these papers are being deposited with the USPS Service with sufficient first class postage and 
addressed to MS Patent Application, Commissioner for Patents, Box 1450, Alexandria, VA 22313-1450 on the date 
noted above. 
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JF1LOW-1I']H[ROUGJHI OXYGlENA 1I'OR 

RJEJLA 'flED APPlLI CA 'fIONS 

5 This application is a continuation-in-part of United States Patent Application Number 

10/872,017, now United States Patent Number 6,xxx,xxx, which claims priority to United States 

Provisional Patent Application Number 60/358,534, filed February 22, 2002. 

10 

15 

lFillElLD OlF 'flHllE INVJEN'filON 

This invention relates to the electrolytic generation of microbubbles of oxygen for increasing the 

oxygen content of flowing water. This invention also relates to the use of superoxygenated 

water to enhance the growth and yield of plants. The flow-through model is useful for 

oxygenating water for hydroponic plant culture, drip irrigation and waste water treatment. 

JBACJKGROUND OlF 'flHllE HNVJEN'fION 

Many benefits may be obtained through raising the oxygen content of aqueous media. Efforts 

have been made to achieve higher saturated or supersaturated oxygen levels for applications such 

20 as the improvement of water quality in ponds, lakes, marshes and reservoirs, the detoxification 

of contaminated water, culture of fish, shrimp and other aquatic animals, biological culture and 

hydroponic culture. For example, fish held in a limited environment such as an aquarium, a bait 

bucket or a live hold tank may quickly use up the dissolved oxygen in the course of normal 

respiration and are then subject to hypoxic stress, which can lead to death. A similar effect is 

25 seen in cell cultures, where the respiring cells would benefit from higher oxygen content of the 

medium. Organic pollutants from agricultural, municipal and industrial facilities spread through 

the ground and surface water and adversely affect life forms. Many pollutants are toxic, 

carcinogenic or mutagenic. Decomposition of these pollutants is facilitated by oxygen, both by 

direct chemical detoxifying reactions or by stimulating the growth of detoxifying microflora. 

30 Contaminated water is described as having an increased biological oxygen demand (BOD) and 

water treatment is aimed at decreasing the BOD so as to make more oxygen available for fish 

and other life forms. 
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The most common method of increasing the oxygen content of a medium is by sparging with air 

or oxygen. While this is a simple method, the resulting large bubbles produced simply break the 

surface and are discharged into the atmosphere. Attempts have been made to reduce the size of 

5 the bubbles in order to facilitate oxygen transfer by increasing the total surface area of the 

oxygen bubbles. United States Patent Number 5,534,143 discloses a microbubble generator that 

achieves a bubble size of about 0.10 millimeters to about 3 millimeters in diameter. United 

States Patent Number 6,394,429 ("the '429 patent") discloses a device for producing 

microbubbles, ranging in size from 0.1 to 100 microns in diameter, by forcing air into the fluid at 

10 high pressure through a small orifice. 

When the object of generating bubbles is to oxygenate the water, either air, with an oxygen 

content of about 21 %, or pure oxygen may be used. The production of oxygen and hydrogen by 

the electrolysis of water is well known. A current is applied across an anode and a cathode 

15 which are immersed in an aqueous medium. The current may be a direct current from a battery 

or an AC/DC converter from a line. Hydrogen gas is produced at the cathode and oxygen gas is 

produced at the anode. The reactions are: 

20 

AT THE CATHODE: 4H2O + 4 e· - 4Off + 2H2 

AT THE ANODE: 2H2O - 0 2 + 4H+ + 4e· 

NET REACTION: 6H2O - 4Off + 4H+ + 2H2 + 0 2 

286 kilojoules of energy is required to generate one mole of oxygen. 

The gasses form bubbles which rise to the surface of the fluid and may be collected. Either the 

oxygen or the hydrogen may be collected for various uses. The "electrolytic water" surrounding 

25 the anode becomes acidic while the electrolytic water surrounding the cathode becomes basic. 

Therefore, the electrodes tend to foul or pit and have a limited life in these corrosive 

environments. 

Many cathodes and anodes are commercially available. United States Patent Number 5,982,609 

30 discloses cathodes comprising a metal or metallic oxide of at least one metal selected from the 

group consisting of ruthenium, iridium, nickel, iron, rhodium, rhenium, cobalt, tungsten, 
2 
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manganese, tantalum, molybdenum, lead, titanium, platinum, palladium and osmium. Anodes 

are fonned from the same metallic oxides or metals as cathodes. Electrodes may also be fonned 

from alloys of the above metals or metals and oxides co-deposited on a substrate. The cathode 

and anodes may be formed on any convenient support in any desired shape or size. It is possible 

5 to use the same materials or different materials for both electrodes. The choice is detennined 

according to the uses. Platinum and iron alloys ("stainless steel") are often preferred materials 

due to their inherent resistance to the corrosive electrolytic water. An especially preferred anode 

disclosed in U. S. Patent Number 4,252,856 comprises vacuum deposited iridium oxide. 

10 Holding vessels for live animals generally have a high population of animals which use up the 

available oxygen rapidly. Pumps to supply oxygen have high power requirements and the noise 

and bubbling may further stress the animals. The available electrolytic generators likewise have 

high power requirements and additionally run at high voltages and produce acidic and basic 

water which are detrimental to live animals. Many of the uses of oxygenators, such as keeping 

15 bait or caught fish alive, would benefit from portable devices that did not require a source of 

high power. The need remains for quiet, portable, low voltage means to oxygenate water. 

It has also been known that plant roots are healthier when oxygenated water is applied. It is 

thought that oxygen inhibits the growth of deleterious fungi. The water sparged with air as in 

20 the '429 patent was shown to increase the biomass of hydroponically grown cucumbers and 

tomatoes by about 15%. 

25 

The need remains for oxygenator models suitable to be placed in-line in water distribution 

devices so as to be applied to field as well as hydroponic culture. 

SUMMARY OF THE INVENTION 

This invention provides an oxygen emitter which is an electrolytic cell which generates very 

small microbubbles and nanobubbles of oxygen in an aqueous medium, which bubbles are too 

30 small to break the surface tension of the medium, resulting in a medium supersaturated with 

oxygen. 
3 
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The electrodes may be a metal or oxide of at least one metal selected from the group consisting 

of ruthenium, iridium, nickel, iron, rhodium, rhenium, cobalt, tungsten, manganese, tantalum, 

molybdenum, lead, titanium, platinum, palladium and osmium or oxides thereof. The electrodes 

5 may be formed into open grids or may be closed surfaces. The most preferred cathode is a 

stainless steel mesh. The most preferred mesh is a 1/16 inch grid. The most preferred anode is 

platinum and iridium oxide on a support. A preferred support is titanium. 

In order to form microbubbles and nanobubbles, the anode and cathode are separated by a 

10 critical distance. The critical distance ranges from 0.005 inches to 0.140 inches. The preferred 

critical distance is from 0.045 to 0.060 inches. 

Models of different size are provided to be applicable to various volumes of aqueous medium to 

be oxygenated. The public is directed to choose the applicable model based on volume and 

15 power requirements of projected use. Those models with low voltage requirements are 

especially suited to oxygenating water in which animals are to be held. 

Controls are provided to regulate the current and timing of electrolysis. 

20 A flow-through model is provided which may be connected in-line to a watering hose or to a 

hydroponic circulating system. The flow-through model can be formed into a tube with 

triangular cross-section. In this model, the anode is placed toward the outside of the tube and the 

cathode is placed on the inside, contacting the water flow. Alternatively, the anodes and 

cathodes may be in plates parallel to the long axis of the tube, or may be plates in a wafer stack. 

25 Alternately, the electrodes may be placed in a side tube ("T" model) out of the direct flow of 

water. Protocols are provided to produce superoxygenated water at the desired flow rate and at 

the desired power usage. Controls are inserted to activate electrolysis when water is flowing and 

deactivate electrolysis at rest. 

30 This invention includes a method to promote growth and increase yield of plants by application 

of superoxygenated water. The water treated with the emitter of this invention is one example of 
4 
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10 

superoxygenated water. Plants may be grown in hydroponic culture or in soil. The use of the 

flow-through model for drip irrigation of crops and waste water treatment is disclosed. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 is the 0 2 emitter of the invention. 

Figure 2 is an assembled device. 

Figure 3 is a diagram of the electronic controls of the 0 2 emitter. 

Figure 4 shows a funnel or pyramid variation of the 0 2 emitter. 

15 Figure 5 shows a multilayer sandwich 0 2 emitter. 

Figure 6 shows the yield of tomato plants watered with superoxygenated water. 

Figure 7 shows an oxygenation chamber suitable for flow-through applications. Figure 7 A is a 

20 cross section showing arrangement of three plate electrodes. Figure 7B is a longitudinal section 

showing the points of connection to the power source. 

Figure 8 is a graph showing the oxygenation of waste water. 

25 DETAILED DESCRIPTION OF THE INVENTION 

Definitions: 

For the purpose of describing the present invention, the following terms have these meanings: 

30 "Critical distance" means the distance separating the anode and cathode at which evolved 

oxygen forms microbubbles and nanobubbles. 
5 
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"Critical distance" means the distance separating the anode and cathode at which evolved 

oxygen fonns microbubbles and nanobubbles. 

"02 emitter" means a cell comprised of at least one anode and at least one cathode separated by 

5 the critical distance. 

10 

"Metal" means a metal or an alloy of one or more metals. 

"Microbubble" means a bubble with a diameter less than 50 microns. 

"Nanobubble" means a bubble with a diameter less than that necessary to break the surface 

tension of water. Nanobubbles remain suspended in the water, giving the water an opalescent or 

milky appearance. 

15 "Supersaturated" means oxygen at a higher concentration than nonnal calculated oxygen 

solubility at a particular temperature and pressure. 

20 

25 

"Superoxygenated water" means water with an oxygen content at least 120% of that calculated 

to be saturated at a temperature. 

"Water" means any aqueous medium with resistance less than one ohm per square centimeter; 

that is, a medium that can support the electrolysis of water. In general, the lower limit of 

resistance for a medium that can support electrolysis is water containing more than 2000 ppm 

total dissolved solids. 

The present invention produces microbubbles and nanobubbles of oxygen via the electrolysis of 

water. As molecular oxygen radical (atomic weight 8) is produced, it reacts to fonn molecular 

oxygen, 0 2• In the special dimensions of the invention, as explained in more detail in the 

following examples, 0 2 fonns bubbles which are too small to break the surface tension of the 

30 fluid. These bubbles remain suspended indefinitely in the fluid and, when allowed to build up, 

make the fluid opalescent or milky. Only after several hours do the bubbles begin to coalesce on 
6 
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the sides of the container and the water clears. During that time, the water is supersaturated with 

oxygen. In contrast, the H2 formed readily coalesces into larger bubbles which are discharged 

into the atmosphere, as can be seen by bubble formation at the cathode. 

5 The first objective of this invention was to make an oxygen emitter with low power demands, 

low voltage and low current for use with live animals. For that reason, a small button emitter 

was devised. The anode and cathode were set at varying distances. It was found that electrolysis 

took place at very short distances before arcing of the current occurred. Surprisingly, at slightly 

larger distances, the water became milky and no bubbles formed at the anode, while hydrogen 

10 continued to be bubbled off the cathode. At distance of0.140 inches between the anode and 

cathode, it was observed that the oxygen formed bubbles at the anode. Therefore, the critical 

distance for microbubble and nanobubble formation was determined to be between 0.005 inches 

and 0.140 inches. 

15 Example 1. Oxygen emitter. 

As shown in Figure 1, the oxygen evolving anode 1 selected as the most efficient is an iridium 

oxide coated single sided sheet of platinum on a support of titanium (Eltech, Fairport Harbor, 

OH). The cathode 2 is a 1/16 inch mesh (size 8 mesh) marine stainless steel screen. The 

anode and cathode are separated by a non-conducting spacer 3 containing a gap 4 for the passage 

20 of gas and mixing of anodic and cathodic water and connected to a power source through a 

connection point 5. Figure 2 shows a plan view of the assembled device. The 0 2 emitter 6 with 

the anode connecting wire 7 and the cathode connecting wire 8 is contained in an enclosure 9, 

connected to the battery compartment 10. The spacer thickness is critical as it sets the critical 

distance. It must be of sufficient thickness to prevent arcing of the current, but thin enough to 

25 separate the electrodes by no more than 0.140 inches. Above that thickness, the power needs are 

higher and the oxygen bubbles formed at higher voltage will coalesce and escape the fluid. 

Preferably, the spacer is from 0.005 to 0.075 inches thick. At the lower limits, the emitter tends 

to foul more quickly. Most preferably, the spacer is about 0.050 inches thick. The spacer may 

be any nonconductive material such as nylon, fiberglass, Teflon® polymer or other plastic. 

30 Because of the criticality of the space distance, it is preferable to have a non-compressible 

spacer. It was found that Buna, with a durometer measure of 60 was not acceptable due to 
7 
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decomposition. Viton, a common fluoroelastomer, has a durometer measure of 90 and was 

found to hold its shape well. 

In operation, a small device with an 0 2 emitter 1 .485 inches in diameter was driven by 4AA 

5 batteries. The critical distance was held at 0.050 inches with a Viton spacer. Five gallons of 

water became saturated in seven minutes. This size is suitable for raising oxygen levels in an 

aquarium or bait bucket. 

It is convenient to attach a control circuit which comprises a timer that is thermostatically 

IO controlled by a temperature sensor which determines the off time for the cathode. When the 

temperature of the solution changes, the resistance of the thermistor changes, which causes an 

off time of a certain duration. In cool water, the duration is longer so in a given volume, the 

emitter generates less oxygen. When the water is warmer and therefore hold less oxygen, the 

duration of off time is shorter. Thus the device is self-controlled to use power most 

15 economically. Figure 3 shows a block diagram of a timer control with anode 1, cathode 2, 

thermistor temperature sensor 3, timer control circuit 4 and wire from a direct current power 

source 5. 

Example 2. Measurement of 0 2 bubbles. 

20 Attempts were made to measure the diameter of the 0 2 bubbles emitted by the device of 

Example I. In the case of particles other than gasses, measurements can easily be made by 

scanning electron microscopy, but gasses do not survive electron microscopy. Large bubble may 

be measured by pore exclusion, for example, which is also not feasible when measuring a gas 

bubble. A black and white digital, high contrast, backlit photograph of treated water with a 

25 millimeter scale reference was shot of water produced by the emitter of Example I. About 125 

bubbles were seen in the area selected for measurement. Seven bubbles ranging from the 

smallest clearly seen to the largest were measured. The area was enlarged, giving a scale 

multiplier of 0.029412. 

30 Recorded bubble diameters at scale were 0.16, 0.22, 0.35, 0.51, 0. 76, 0.88 and 1.09 millimeters. 

The last three were considered outliers by reverse analysis of variance and were assumed to be 
8 
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hydrogen bubbles. When multiplied by the scale multiplier, the assumed 0 2 bubbles were found 

to range from 4.7 to 15 microns in diameter. This test was limited by the resolution of the 

camera and smaller bubbles in the nanometer range could not be resolved. It is known that white 

light cannot resolve features in the nanometer size range, so monochromatic laser light may give 

5 resolution sensitive enough to measure smaller bubbles. Efforts continue to increase the 

sensitivity of measurement so that sub-micron diameter bubbles can be measured. 

Example 3. Other models of oxyeen emitter 

Depending on the volume of fluid to be oxygenated, the oxygen emitter of this invention may be 

1 O shaped as a circle, rectangle, cone or other model. One or more may be set in a substrate that 

may be metal, glass, plastic or other material. The substrate is not critical as long as the current 

is isolated to the electrodes by the nonconductor spacer material of a thickness from 0.005 to 

0.075 inches, preferably 0.050 inches. It has been noticed that the flow of water seems to be at 

the periphery of the emitter, while the evolved visible bubbles (H2) arise at the center of the 

15 emitter. Therefore, a funnel or pyramidal shaped emitter was constructed to treat larger volumes 

of fluid. Figure 4 is a cross sectional diagram of such an emitter. The anode 1 is formed as an 

open grid separated from a marine grade stainless steel screen cathode 2 by the critical distance 

by spacer 3 around the periphery of the emitter and at the apex. This flow-through embodiment 

is suitable for treating large volumes of water rapidly. 

20 

The size may be varied as required. A round emitter for oxygenating a bait bucket may be about 

2 inches in diameter, while a 3-inch diameter emitter is adequate for oxygenating a 10 to 40 

gallon tank. The live well of a fishing boat will generally hold 40 to 80 gallons of water and 

require a 4-inch diameter emitter. It is within the scope of this invention to construct larger 

25 emitters or to use several in a series to oxygenate larger volumes. It is also within the scope of 

this invention to vary the model to provide for low voltage and amperage in cases where the 

need for oxygen is moderate and long lasting or conversely, to supersaturate water very quickly 

at higher voltage and amperage. In the special dimensions of the present invention, it has been 

found that a 6 volt battery supplying a current as low as 40 milliamperes is sufficient to generate 

30 oxygen. Such a model is especially useful with live plants or animals, while it is more 

convenient for industrial use to use a higher voltage and current. Table I shows a number of 
9 
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models suitable to various uses. 

TABLE I 

Emitter Model Gallons Volts Amps Max. Ave Watts 

5 Bait keeper 5 6 0.090 0.060 0.36 

Livewell 32 12 0.180 0.120 1.44 

OEM 2 inch IO 12 0.210 0.120 1.44 

Bait store 70 12 0.180 0.180 2.16 

Double cycle 2 12 0.180 0.180 2.16 

10 OEM 3 inch 50 12 0.500 0.265 3.48 

OEM4 inch 80 12 0.980 0.410 4.92 

Water pail 2 24 1.200 1.200 28.80 

Plate 250 12 5.000 2.500 30.00 

15 Example 4. Multilayer sandwich 0 2 emitter 

An 0 2 emitter was made in a multilayer sandwich embodiment. (Figure 5) An iridium oxide 

coated platinum anode 1 was formed into a grid to allow good water flow and sandwiched 

between two stainless steel screen cathodes 2. Spacing was held at the critical distance by nylon 

spacers 3. The embodiment illustrated is held in a cassette 4 which is secured by nylon bolt 5 

20 with a nylon washer 6. The dimensions selected were: 

25 

cathode screen 0.045 inches thick 

nylon spacer 0.053 inches thick 

anode grid 0.035 inches thick 

nylon spacer 0.053 inches thick 

cathode screen 0.045 inches thick, 

for an overall emitter thickness of 0 .231 inches. 

If a more powerful emitter is desired, it is within the scope of this invention to repeat the 

sequence of stacking. For example, an embodiment may easily be constructed with this 

30 sequence: cathode, spacer, anode, spacer, cathode, spacer, anode, spacer, cathode, spacer, anode, 

spacer, cathode. The number of layers in the sandwich is limited only by the power requirements 

acceptable for an application. 

10 
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Example 5. Effect of superoxygenated water on the growth of plants. 

It is known that oxygen is important for the growth of plants. Although plants evolve oxygen 

during photosynthesis, they also have a requirement for oxygen for respiration. Oxygen is 

5 evolved in the leaves of the plants, while often the roots are in a hypoxic environment without 

enough oxygen to support optimum respiration, which can be reflected in less than optimum 

growth and nutrient utilization. Hydroponically grown plants are particularly susceptible to 

oxygen deficit in the root system. United States Patent Number 5,887,383 describes a liquid 

supply pump unit for hydroponic cultures which attain oxygen enrichment by sparging with air. 

10 Such a method has high energy requirements and is noisy. Furthermore, while suitable for self­

contained hydroponic culture, the apparatus is not usable for field irrigation. In a report available 

on the web, it was shown that hydroponically grown cucumbers and tomatoes supplied with water 

oxygenated with a device similar to that described in the '429 patent had increased biomass of 

about 12% and 1 7% respectively. It should be noted that when sparged with air, the water may 

15 become saturated with oxygen, but it is unlikely that the water is superoxygenated. 

A. Superoxygenated water in hydroponic culture. 

Two small hydroponic systems were set up to grow two tomato plants. Circulation protocols 

were identical except that the 2 ½ gallon water reservoir for the Control plant was eroated with 

20 and aquarium bubbler and that for the Test plant was oxygenated with a five-inch strip emitter for 

two minutes prior to pumping. The cycle was set at four minutes of pumping, followed by four 

minutes of rest. The control water had an oxygen content of about 97% to 103% saturation, that 

is, it was saturated with oxygen. The test water had an oxygen content of about 153% to165% 

saturation, that is, it was supersaturated. The test plant was at least four times the volume of the 

25 control plant and began to show what looked like fertilizer bum. At that point the fertilizer for 

the Test plant was reduced by half. Since the plants were not exposed to natural light but to 

continuous artificial light in an indoor environment without the natural means of fertilization 

(wind and/or insects), the experiment was discontinued after three months. At that time, the Test 

plant but not the Control plant had blossomed. 

30 
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B. Superoxygenated water in field culture. 

A pilot study was designed to ascertain that plants outside the hydroponic culture facility would 

benefit from the application of oxygen. It was decided to use water treated with the emitter of 

Example I as the oxygen carrier. Since water so treated is supersaturated, it is an excellent carrier 

5 of oxygen. 

Tomato seeds (Burpee "Big Boy") were planted in one-inch diameter peat and dirt plugs encased 

in cheese cloth and placed in a tray in a southwest window. Controls were watered once a day 

with tap water ("Control") or oxygenated water ("Test"). Both Controls and Test sprouted at one 

10 week. After five weeks, the Test plants were an average of 11 inches tall while the Controls were 

an average of nine inches tall. At this time, May 10, when the threat of frost in Minnesota was 

minimal, the plants were transplanted to 13 inch diameter pots with drainage holes. Four inches 

of top soil was added to each pot, topped off with four inches of Scott's Potting Soil. The pots 

were placed outside in a sunny area with at least eight hours a day of full sun. The plants were 

15 watered as needed with either plain tap water (Control) or oxygenated water (Test). The 

oxygenated water was produced by use of the emitter of Example 1 run for one-half hour in a 

five-gallon container of water. Previous experiments showed that water thus treated had an 

oxygen content from 160% to 260% saturation. The Test plants flowered on June 4, while the 

Controls did not flower until June 18. For both groups, every plant in the group first had flowers 

20 on the same day. All plants were fertilized on July 2 and a soaker hose provided because the 

plants were now so big that watering by hand was difficult. The soaker hose was run for one half 

to one hour each morning, depending on the weather, to a point at which the soil was saturated 

with water. One half hour after the soaker hose was turned off, about 750 ml of superoxygenated 

water was applied to each of the Test plants. 

25 

The Test plants were bushier than the Controls although the heights were similar. At this time, 

there were eight Control plants and seven Test plants because one of the Test plants broke in a 

stonn. On July 2, the control plants averaged about 17 primary branches from the vine stem, 

while the control plants averaged about 13 primary branches from the vine stem. As the 

30 tomatoes matured, each was weighed on a kitchen scale at harvest. The yield history is shown in 

Table II. 
12 
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10 

TABLE II 

Week of: Control, grams tomatoes from Test, grams tomatoes from 

eight plants/cumulative total seven plants/cumulative total 

July 27 240 400 

August 3 180 420 2910 3310 

August 10 · 905 1325 1830 5140 

August 17 .410 1735 2590 7730 

August 24 3300 5035 2470 10200 

August 31 4150 9175 1580 11780 

September 15 not weighed 3710 15490 

Final Harvest September 24 6435 15620 8895 24385 

The total yield for the eight Control plants was 15620 grams or 1952 grams of tomatoes per plant. 

The total yield for the seven Test plants was 24385 grams or 3484 grams of tomatoes per plant, an 

15 increase in yield of about 79% over the Control plants. 

Figure 6 shows the cumulative total as plotted against time. Not only did the Test plants blossom 

and bear fruit earlier, but that the Control plants never caught up to the test plants in the short 

Minnesota growing season. It should be noted that the experiment was terminated because of 

20 predicted frost. All fruits, both green and red, were harvested and weighed at that point. 

Example 6. Flow-through emitter for agricultural use. 

In order to apply the findings of example 5 to agricultural uses, an emitter than can oxygenate 

running water efficiently was developed. In Figure 7 (A), the oxygenation chamber is 

25 comprised of three anodes 1 and cathodes 2, of appropriate size to fit inside a tube or hose and 

separated by the critical distance are placed within a tube or hose 3 at 120° angles to each other. 

The anodes and cathodes are positioned with stabilizing hardware 4. The stabilizing hardware, 

which can be any configuration such as a screw, rod or washer, is preferably formed from 

stainless steel. Figure 7 (B) shows a plan view of the oxygenation chamber with stabilizing 

13 
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hardware 4 serving as a connector to the power source and stabilizing hardware 5 serving as a 

connector to the power source. The active area is shown at 6. 

This invention is not limited to the design selected for this embodiment. Those skilled in the art 

5 can readily fabricate any of the emitters shown in Figures 4 or 5, or can design other 

embodiments that will oxygenate flowing water. One useful embodiment is the "T" model, 

wherein the emitter unit is set in a side arm. The emitted bubbles are swept into the water flow. 

The unit is detachable for easy servicing. Table III shows several models of flow through 

emitters. The voltage and flowrates were held constant and the current varied. The Dissolved 

10 oxygen (DO) from the source was 7.1 mg/liter. The starting temperature was 12.2° C but the 

flowing water cooled slightly to 11 or 11.5° C. Without undue experimentation, anyone may 

easily select the embodiment that best suits desired characteristics from Table III or designed with 

the teachings of Table III. 

15 

20 

TABLE III 

MODEL ACTIVE VOLTAGE CURRENT, FLOW RATE DOOF* 

ELECTRODE AMPS GAL/MINUTE SAMPLE AT 

AREA, SQ.IN. ONE MINUTE 

2-inch "T" 2 28.3 0.7 12 NIA 

3-inch "T" 3 28.3 1.75 12 NIA 

2-plate Tube 20 28.3 9.1 12 8.4 

3-Plate tube 30 28.3 12.8 12 9.6 

* As the apparatus runs longer, the flowing water becomes milky, indicating supersaturation. The 

one-minute time point shows the rapid increase in oxygenation. 

The following plants will be tested for response to superoxygenated water: grape vines, lettuce, 

25 and radishes in three different climate zones. The operators for these facilities will be supplied 

with units for drip irrigation. Drip irrigation is a technique wherein water is pumped through a 

pipe or hose with perforations at the site of each plant to be irrigated. The conduit may be 

underground or above ground. Since the water is applied directly to the plant rather than wetting 

14 
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the entire field, this technique is especially useful in arid climates or for plants requiring high 

fertilizer applications. 

The superoxygenated water will be applied by drip irrigation per the usual protocol for the 

5 respective plants. Growth and yield will be compared to the same plants given only the usual 

irrigation water. Pest control and fertilization will be the same between test and control plants, 

except that the operators of the experiments will be cautioned to be aware of the possibility of 

fertilizer bum in the test plants and to adjust their protocols accordingly. 

10 It is expected that the superoxygenated plants with drip irrigation will show more improved 

performance with more continuous application of oxygen than did the tomato plants of Example 

5, which were given superoxygenated water only once a day. 

15 

20 

25 

30 

Example 7. Treatment of waste water. 

Waste water, with a high organic content, has a high BOD, due to the bacterial flora. It is 

desirable to raise the oxygen content of the waste water in order to cause the flora to flocculate. 

However, it is very difficult to effectively oxygenate such water. Using a 4 inch OEM (see Table 

I) with a 12 volt battery, four liters of waste water in a five gallon pail were oxygenated. As 

shown in Figure 8, the dissolved oxygen went from 0.5 mg/1 to 10.8 mg/1 in nine minutes. 

********* 

Those skilled in the art will readily comprehend that variations, modifications and additions may 

in the embodiments described herein may be made. Therefore, such variations, modifications and 

additions are within the scope of the appended claims. 

15 
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I claim: 

Claim 1. A flow-through oxygenator comprising an emitter for electrolytic generation 

of microbubbles of oxygen comprising an anode separated at a critical distance from a cathode 

5 and a power source all in electrical communication with each other, wherein the emitter is placed 

within or adjacent to a conduit for flowing water. 

Claim 2. The emitter of claim 1 wherein the anode is a metal or a metallic oxide or a 

combination of a metal and a metallic oxide and the anode is platinum and iridium oxide on a 

10 support and the cathode is a metal or metallic oxide or a combination of a metal and a metallic 

oxide. 

Claim 3. The critical distance of claim 1 which is 0.005 to 0.140 inches. 

15 Claim 4. The critical distance of claim 1 which is 0.045 to 0.060 inches. 

Claim 5. The product of claim 1 wherein the water is supersaturated with oxygen and 

of an approximately neutral pH. 

20 Claim 6. A method for enhancing growth and yield of plants comprising the 

administration of supersaturated water on said plants. 

Claim 7. The method of claim 6 wherein the supersaturated water is delivered to the 

plants in hydroponic culture or through drip irrigation. 

25 

Claim 8. A method for treating waste water comprising passing the waste water 

through a conduit comprising the emitter of claim 1. 

30 
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ABSTRACT 

An oxygen emitter which is an electrolytic cell is disclosed. When the anode and cathode are 

separated by a critical distance, very small microbubbles and nanobubbles of oxygen are 

5 generated. The very small oxygen bubbles remain in suspension, forming a solution 

supersaturated in oxygen. A flow-through model for oxygenating flowing water is disclosed. 

The use of supersaturated water for enhancing the growth of plants is disclosed. Methods for 

applying supersaturated water to plants manually, by drip irrigation or in hydroponic culture are 

described. The treatment of waste water by raising the dissolved oxygen with the use of an 

10 oxygen emitter is disclosed. 

17 
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