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Mr. Jerome J. Peloquin
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717 Lawrence Street, NE
Washington, DC 20017

Re: Patentability Search Results & Opinion For Aquaponic System Having Concentration Control Sub-System For Tailoring Hydroponic Influent
Dear Jerry:

Pursuant to your request, we have completed a patentability search to determine whether meaningful patent protection could be obtained for an aquaponic system having a concentration control system that generates tailored hydroponic influents (hereinafter the “Inventive Aquoponic System”).  

In reading this opinion, pleas bear in mind that no opinion can be taken as a guarantee and that no patentability search can guarantee that all relevant references have been identified.  Furthermore, the question of patentability involves complex questions of law and fact on which reasonable minds often differ.  Reasonable minds can also differ on the interpretation of references and what would be considered permissible combinations.  With that said, we believe that the patentability search we conducted was adequately expansive and that the opinions set forth herein are solidly grounded in fact and law.
1.  Scope of Patentability Search

We focused our search on the primary materials and databases that are typically used by the United States Patent & Trademark Office (“USPTO”) when conducting examination of patent applications.  Specifically, we searched the following databases: (1) USPTO issued patent database; (2) USPTO application publication database; and (3) Espace.net database (which includes all patents and patent application publications from around the world).  Our search also included a general search of the Internet for publications, education materials, and relevant websites.  If you would like additional details on our searching strategy, please let us know.

2.  The Inventive Aquaponics System

Our understanding of the Inventive Aquaponic System is based on: (1) your emails and attached documents; and (2) the technical information relayed to us during our various phone calls.  As we understand it, the Inventive Aquaponic System includes an aquaculture sub-system that is fluidly coupled to one or more hydroponics sub-systems.  A concentration control sub-system is operably coupled to the fluid line(s) between the aquaculture sub-system and the one or more hydroponics sub-systems.  Using in-line sensors, the concentration control sub-system measures certain characteristics of the aquaculture effluent, such as nutrient concentration levels, mineral concentration levels, or any other desired characteristic of the effluent.  The concentration control sub-system further comprises reservoirs of supplements (such as nutrients and minerals) and dilutants (such as water).  As used herein the term “additive” is intended to include both supplements and dilutants.  Of course, in-line mixers, flow-dividers, filters, pumps and valves are provided as necessary.
The concentration control sub-system further comprises a program logic controller (“PLC”) or other computer-based logic device.  Signals, generated by the sensors, that are indicative of the measured characteristics of the aquaculture effluent are transmitted to the PLC for analysis and processing.  Based on stored algorithms and other programming, the PLC will facilitate, as needed, the addition of the appropriate additive to the aquaculture effluent, thereby altering the characteristics of the aquaculture effluent in a desired manner.  The modified aquaculture effluent is then fed as an influent(s) to the one or more hydroponics sub-systems.   As we further understand it, addition of the appropriate additives to the aquaculture effluent can be accomplished either by: (1) introducing the additives directly into the aquaculture effluent; and/or (2) in the case of nutrient supplements, automatically modifying the feed stock that is fed to the fish (or other aquatic life).  
The concentration control sub-system is further configured so that a single aquaculture effluent can be modified to simultaneously generate multiple hydroponic influents, each with different characteristics that are optimized for either the type of plant to which they will be fed or the stage of the life-cycle of the plants.  In one embodiment, this can be accomplished by dividing the single aquaculture effluent flow into a plurality hydroponic influent streams, wherein each hydroponic influent stream feeds a separate hydroponic sub-system.  In such an embodiment, the sensors can be located upstream of the flow divider while the additive is introduced downstream of the flow divider.  In another embodiment, multiple aquaculture effluent flow lines can be created from a single aquaculture source.  In this embodiment, each aquaculture effluent flow will be fed to a different hydroponic sub-system and provided with its means by which additives are introduced.  The sensors can be provided on each effluent line or in the aquaculture source itself.

Using the aforementioned arrangement, the Inventive Aquaponic System can be used to grow a plurality of different types of plants, each with its uniquely optimized hydroponic influent, despite there being a single aquaculture source.  Furthermore, in those embodiments where a single type of plant is being grown in multiple hydroponic sub-systems, the Inventive Aquaponic System can used to uniquely tailor the hydroponic influent of each hydroponic sub-system based on differences in life-cycle status, differences in plant health, and differences in environmental factors.  Finally, even in those embodiments where a single hydroponics sub-system is utilized, the Inventive Aquaponic System can create a hydroponic influent that is adjusted dynamically during the life-cycle of the plants, wherein said dynamic adjustments can be in response to change in the life-cycle status of the plant, changes in the health of the plant, changes in environment, detected changes in nutrient levels, etc.  All of this can be accomplished with minimal operator input, which reduces human error and improved crop quality.  
3.  Patentability Search Results

We have uncovered a number of references during our search that we deem relevant to Inventive Aquaponic System.  A listing of these references, along with a brief summary thereof, is attached hereto as Exhibit A. As you will note, we have uncovered relevant references in the fields of aquaponics, hydroponics, and aquaculture.
4.  Analysis of Most-Relevant Search Results

We have performed a review of each of the references identified in Exhibit A.  Based on our review, we consider following references to be the most-relevant to the patentability of the Inventive Aquaponic System, copies of which are attached hereto as Exhibit B.  However, as discussed below, it is our opinion that the Inventive Aquaponic System is patentable over each of these references. 

(A) US8176875, Aquaponic Method and Apparatus for Use in Arid Environments
US8176875 (“the ‘875 Patent”) discloses an aquaponic system and method in which an aquaculture effluent is delivered to a hydroponic subsystem.  Of particular relevance, the ‘875 Patent further recognizes that in prior art aquaponic systems, plants do not grow well because some of the essential plant nutrients, such as phosphorous, are not in an available form from the aquaculture effluent.  However, the ‘875 Patent provides a system and method by which phosphoric acid is added to aquaculture effluent to adjust the pH (which may potentially result in plants obtaining increased phosphorous).  The system and method of ‘875 Patent introduces phosphoric acid into the aquaculture effluent only during a day flow cycle and is passive during night flow cycles.  

While the ‘875 Patent discloses the addition of phosphoric acid to the aquaculture effluent, there is no teaching in the ‘875 Patent that phosphoric acid can be considered a nutrient.  Moreover, there is no teaching in the ‘875 Patent of using sensors (or other means) to monitor the characteristics of the aquaculture effluent and dynamically adjust the characteristics of the aquaculture effluent based on said monitoring.  Furthermore, the ‘875 Patent also fails to teach any structure or processing methodology whereby a plurality of hydroponic influent streams having different nutrient characteristics can be created from a single aquaculture source.

(B) US2011/0131880, Aquaponic System for Vegetable and Fish Production
US2011/0131880 (“the ‘880 Publication”) discloses an aquaponic system and method in which an aquaculture effluent is delivered to a hydroponic subsystem.  Of particular relevance, the ‘880 Publication teaches the incorporation of a nutrient solution tank between the aquaculture source and the hydroponic cultures that is used to introduce additional nutrients and/or supplements to the aquaculture effluent.  Thus, the ‘880 Publication discloses the general concept of an aquaponic system in which nutrients and/or supplements are added to the aquaculture effluent prior to the hydroponic subsystem.  
However, the ‘880 Publication includes no disclosure of how these nutrients and/or supplements are added or the methodology used to determine which, if any, nutrients and/or supplements should be added.  There is no teaching in the ‘880 Publication of using sensors (or other means) to monitor the characteristics of the aquaculture effluent and dynamically adjust the characteristics of the aquaculture effluent based on said monitoring.  Furthermore, the ‘880 Publication also fails to teach any structure or processing methodology whereby a plurality of hydroponic influent streams having different nutrient characteristics can be created from a single aquaculture source. 
(C) US2010/0031893, Aquaponic System
US2010/0031893 (“the ‘893 Publication”) discloses an aquaponic system and method in which an aquaculture effluent is delivered to a hydroponic subsystem.  Of particular relevance, the ‘893 Publication teaches the incorporation of a nitrification module and a biological waste digestion unit to change the characteristics (which includes the addition of nutrients) of the aquaculture effluent prior to entering the hydroponic cultures.  The ‘893 Publication also recognizes that different species of plants prefer different ratios of nutrients, such as nitrates and ammonia.  The ’893 Publication further teaches that its system can accommodate this need by drawing the aquaculture effluent from various points in the system, such as before or after the nitrification module, and introducing these different flows into different hydroponic modules.
The ‘893 Publication, however, fails to disclose the use of sensors (or other means) to monitor the characteristics of the aquaculture effluent and dynamically adjust the characteristics of the aquaculture effluent based on said monitoring.  In fact, the ‘893 Patent fails to teach any dynamic adjustment to the aquaculture effluent based on either a measured parameter and/or to compensate for changes in life cycle status of the plants.

(D) US6065245, Integrated Aquaculture-Hydroponics Systems : Nutrient Dynamics and Designer Diet Development
US6065245 (“the ‘245 Patent”) discloses an aquaponic system and method in which an aquaculture effluent is delivered to a hydroponic subsystem.  Of particular relevance, the ‘245 Patent discloses, in the background section, that in order to compensate for nutrient deficiency in the hydroponic influent (or salt accumulation in the return line of the aquaculture), it was known to continuously monitor nutrient concentrations, nutrient supplementation, and/or water replacement.  However, the ‘245 Patent does not disclose how said continuous monitoring was accomplished.  Regarding the invention of the ‘245 Patent, the ‘245 Patent is directed to a method of modifying the feed stock of the aquaculture so that a nutrient balance is achieved between the fish output and the plant intake in a closed-loop system.  However, the ‘245 Patent is focused on maintaining the constant nutrient and nitrate levels in the entire aquaponic system. 
The ‘245 Patent fails to disclose the use of in-line sensors (or other means) to monitor the characteristics of the aquaculture effluent and dynamically adjust the characteristics of the aquaculture effluent based on said monitoring.  Furthermore, the ‘245 Patent also fails to teach any structure or processing methodology whereby a plurality of hydroponic influent streams having different nutrient characteristics can be created from a single aquaculture source.  Finally, the ‘245 Patent also fails to teach any structure or processing methodology whereby a plurality of hydroponic influent streams having different nutrient characteristics can be created from a single aquaculture source.
(E) US5353745, Aquaculture System and Methods for Using the Same
US5353745 (“the ‘745 Patent”) discloses an aquaculture system and method in which an aquaculture effluent is processed for recirculation.  The characteristics of the aquaculture effluent are monitored with sensors which, in conjunction with a processor, adjusts the characteristics of the aquaculture effluent.  

The ‘745 Patent fails to disclose a hydroponic subsystem or that its aquaculture effluent control system can be used to adjust for plant needs.  Moreover, the ‘745 Patent fails to teach any dynamic adjustment to the aquaculture effluent to compensate for changes in life cycle status of the plants. Furthermore, the ‘745 Patent also fails to teach any structure or processing methodology whereby a plurality of hydroponic influent streams having different nutrient characteristics can be created from a single aquaculture source.

(F) US4937969, Hydroponic System
US4937969 (“the ‘969 Patent”) discloses a hydroponic system in which a nutrient solution concentration controller is provided.  EC sensors monitor characteristics of the hydroponic influent and the nutrient solution concentration controller adds nutrients as necessary based on predetermined thresholds.  
The ‘969 Patent fails to disclose the use of an aquaculture source to provide the influent for the hydroponic system.  Moreover, the ‘969 Patent fails to teach any dynamic adjustment to the hydroponic influent to compensate for changes in life cycle status of the plants. Furthermore, the ‘969 Patent also fails to teach any structure or processing methodology whereby a plurality of hydroponic influent streams having different nutrient characteristics can be created from a single aquaculture source.
5.  Conclusion

Based on the results of our search and our experience in drafting and prosecuting patent applications before the USPTO and other government agencies, it is our opinion that meaningful patent protection can be obtained for various aspects of the Inventive Aquaponics System. 


If you have any questions regarding this opinion, please do not hesitate to contact us.






Very truly yours,

BELLES KATZ, LLC
By: ____________________
Brian L. Belles, Esquire
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