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Attention!  This report is generated by computer
Title of the Invention: Delivery system for dispensing volatiles
Patent Number: US6378780
Pre-selection
The given invention looks rather reasonable from the technical point of view; there are no alarming signs or other issues immediately reducing the potential value of the invention. 

System's position on S-curve (Stage 3 middle)
“Stability and stagnation” starts when the system has practically exhausted resources of its development but the system of new generation does not exist or is not developed yet. Slow development continues, mostly because of general enhancement of technology or the environment (new materials, methods of treatment, etc.); growing unit power and size of the system, increasing harmful impact to the environment 

For the system's further development the following is essential:

· Provide system evolution via the general evolution of technology – revealing new materials, technologies, and methods of application. 
· Search for new applications for the system and new market areas, increasing the level of specialization and providing a set of different specialized systems. 
· Search for the next-generation system based on different principles that can avoid or eliminate evolutionary limitation

· Search for possible ways to hybridize considered system with some of competitive systems  to create new generation

· Provide protection of the intellectual property related to variants of principally new and/or hybrid systems
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It is recommended:

·  Use IWB for revealing and resolving problems related to lack of resources, high cost and increased competition from other systems

· Use Directed Evolution to reveal potential alternative directions of evolution and possible systems for hybridization

1 Evaluation of an invention’s technical level

1.1 Technology factor (level 2)
The given invention Delivery system for dispensing volatiles relates to a traditional area of technology Liquid dispensing that hasn't changed much during last decades. Typically, inventions of this category provide relatively small enhancement of a stable technology that do not produce serious impact on the company position. However, on rare occasions, revolutionary inventions could occur. 

Recommendation:

Evaluate the potential contribution of the given invention to the evolution of the particular industry using next steps offered by Ideation software and use the following tools depending on the situation specifics:

· For a relatively small invention – consider further Invention enhancement.
· For a revolutionary invention – conduct Directed Evolution (or at least Express Directed Evolution) to reveal new evolutionary resources and next evolutionary steps needed for building of a patent fence. 

1.2 Problem factor (level 2)
The given invention Delivery system for dispensing volatiles addresses the dispensing liquid without using hydrocarbon propellants, selected from several known problems. However, there is no guarantee that the best problem has been selected and thus the most effective solutions have been obtained. 

Recommendations:

· Re-formulate and reconsider the problem statement using Problem Formulator® module embedded in IWB or Knowledge Wizard software.

· Consider targeting other problems obtaining the desired useful or preventing undesired harmful effects. 

1.3 Solution factor (level 3)
The given invention Delivery system for dispensing volatiles addresses the dispensing liquid without using hydrocarbon propellants  offering the Using ultrasonic for delivering liquid and capillary forces for transport liquid to ultrasonic device  based on the existing but critically modified idea. There is a possibility that this modification can result in certain secondary problems capable of causing delays with the implementation, obtaining ROI or producing other undesired effects.

Recommendations:

· Utilize IWB software for prompt evaluation and further enhancement of the obtained idea; revealing and solving possible secondary problems that might emerge during implementation of the invention.

· Consider the possibility to find other application for the given invention using the algorithm for finding new applications.

· Conduct Directed Evolution to convert the solution into a source of new useful evolutionary resources and identify its further evolutionary steps.

1.4 Limitation on system changes factor (level 4)
Invention Delivery system for dispensing volatiles is in a good position in terms of Limitation on system changes factor: There are no technological or legal limitations to the changes to the system, only economical requirements are imposed (ROI, profit, etc.)

It is possible to start implementation, selling license, etc. after conducting economical and marketing research. 

However, there is a possibility that some limitations do exist, but for some reason were dropped from consideration; these limitations may appear later when substantial expenses for implementation of the product are already done. 

There are chances that limitations non-existent today may appear in the future. In order to guarantee success, it would be useful to reveal possible limitations in advance. 

Recommendations: 

· Use Failure Prediction software for revealing other possible limitations and ways to prevent or counteract and eliminate them. 

· Use Ideation Cost/Quality improvement for reduction of current economical requirements. 

· Use Express Directed Evolution software to reveal possible future limitations and ways to counteract and eliminate them. 
1.5 Changes to the system design (level 3)
The given invention Delivery system for dispensing volatiles creates substantial changes adding electrical and ultrasonic action to a mechanical system to the Consumer product for dispensing perfumes or fragrances. Obviously, implementation of the invention will require a number of additional inventions of lower level. It is reasonable to expect that design modifications providing a solution to the existing problem can create certain secondary problems and obstacles in the process of implementation which will result in its delay and/or reducing ROI or cause other undesired effects. 

Recommendations:

· Utilize Failure Prediction and IWB software for prompt revealing and solving secondary problems that could arise in the process of creating the given system.

· Utilize IWB software to use the given invention in a system with lesser novelty. 

· Consider the possibility of towing hybridization to expedite the system implementation. 

· Consider the possibility to find other application for the given system using the algorithm for finding new applications.

· Conduct Directed Evolution to convert the design changes into a source of new useful evolutionary resources and identify the evolutionary potential of the design changes as evolutionary resources. 

1.6 Changes to the system functions (level 2)
The given invention Delivery system for dispensing volatiles introduces a small improvement of the main function dispensing liquid and/or addition of auxiliary functions. There is a possibility of unexpected side effects and/or dangers as result of changes introduced to Consumer product for dispensing perfumes or fragrances. One should also watch for possible negative reaction for changes from the customers already using this system. 

Recommendation:

· Utilize Failure Prediction and IWB software for prompt revealing and solving secondary problems that could arise in the process of creating and marketing the given system with modified function.

1.7 Changes to the system processes (level 2)
The given invention Delivery system for dispensing volatiles introduces a small improvement of main and/or introduction of secondary and/or auxiliary processes to the existing system. There is a probability that the modified process can have other additional useful applications. One should also expect certain secondary problems during implementation, production, marketing, etc. 

Recommendations:

· Utilize elements of Express Directed Evolution for prediction of the future of the modified process to ensure effective control of its further evolution. 

· Utilize IWB software to solve problems targeting enhancement of the process.

· Utilize Failure Prediction for prompt revealing and solving secondary problems that could arise in the process of realization and marketing of the modified process.

1.8 Changes to the system properties, parameters or characteristics (level 2)
The given invention Delivery system for dispensing volatiles introduces small changes to the property (feature) Uniformity of dispensed liquid droplets of an existing system Consumer product for dispensing perfumes or fragrances .There is a possibility that the given changes will originate secondary problems, cause unexpected side effects and/or dangers. 

Recommendations:

· Utilize Failure Prediction and IWB software for prompt revealing and solving secondary problems that could arise in the process of modification of the property (feature).

· Utilize IWB software for identifying possibilities to improve the utilization of the modified property (feature).

1.9 Changes to the super-system(s) (level 3)
The given invention Delivery system for dispensing volatiles provides a substantial impact on a certain high level system Consumer products for home using . There is a probability that the changes to the super-system Consumer products for home using  can originate hard-to-predict positive and negative consequences, both short term and remote ones. 

Recommendations: 

· Apply System Approach for revealing possible impacts of the given invention on the super-system.

· Utilize Failure Prediction and IWB software for prompt revealing and solving problems that could arise in the super-system.

1.10 Utilized information factor (level 3)
Invention Delivery system for dispensing volatiles is done on the base of information Knowledge about ultrasonic impact on liquid and ultrasonic devices for liquid dispensing  adjusted to resolve the problem dispensing liquid without using hydrocarbon propellants . It is possible that this adaptation was not complete or introduced some invisible distortions; especially when there is a lack of understanding of mechanism of the useful effect or some parameters were extended beyond the proved borders of information reliability. It could be that given invention Delivery system for dispensing volatiles based on modified information does limit its efficient utilization. 

Recommendations: 

· Apply System Approach and competitive intelligence for more comprehensive understanding of new information and mechanism of the effect described in information.

· Use IWB software to obtain additional information about the given effect (if necessary) 

· Use IWB software for finding new ways of better utilization of information.

Use Directed Evolution for converting information into the source of useful evolutionary resources and finding the way to utilize the property as an evolution resource for future system improvement. 

1.11 Resolved contradictions (level 2)
Invention Delivery system for dispensing volatiles resolved the contradiction For liquid dispensing it is necessary to create  strong local forces, usual way for this is using  propellant, but it creates certain  risks for users existed in Consumer product for dispensing perfumes or fragrances by using one of the simple methods available for this purpose. It is possible that this easy way sometimes   does not provide the best  solution or will create harmful effects, risks and secondary problems. 

Recommendation:

· Use Failure Prediction and IWB software to find and resolve secondary problems that may appear as a result of utilization of this simplest method of addressing the contradictions. 
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1 Evaluation of the invention’s technical level
	Factor
	Weight
	Level

	1.1 Technology factor
	8
	2

	1.2 Problem factor
	6
	2

	1.3 Solution factor
	6
	3

	1.4 Limitation on system changes factor
	8
	4

	1.5 Changes to the system design
	8
	3

	1.6 Changes to the system functions
	8
	2

	1.7 Changes to the system processes
	8
	2

	1.8 Changes to the system properties, parameters or characteristics
	8
	2

	1.9 Changes to the super-system(s)
	10
	3

	1.10 Utilized information factor
	6
	3

	1.11 Resolved contradictions
	8
	2

	Overall evaluation
	 3.93


2 Evolutionary potential of invention

2.1 Evolution of useful functions (level 1)
The system performs one Primary Useful function and a limited number of auxiliary or secondary functions critical for its existence

From evolutionary point of view the system development regarding useful functions is very limited. Its further evolution is likely toward transition to the second level including:

· Improvement of  the Primary Useful Function

· Increasing number of auxiliary and secondary functions

· Expanding the area of system application

The system is expected to have some drawbacks; it already creates or might create some problems and become a source of danger. 

Recommendations:
· Use IWB for revealing and resolving the problems of further improvement and system development towards evolution of useful functions
· Use Failure Prediction to reveal and prevent problems possibly related to the system itself and its development toward evolution of useful functions, as well as to its communication with other systems, objects, and people.

2.2 Elimination of undesired functions and side effects related to useful functions (level 1)
The overall cost  level related to useful functions of the Consumer product for dispensing perfumes or fragrances is too high – the system is too expensive and/or dangerous and due to that has no sufficient market. 

From the evolutionary point of view this is a limitedly developed system at the very beginning of its evolution that requires substantial efforts related to revealing and preventing problems including: 

· Evolved unnoticed for a while and emerging suddenly in unexpected places or times, in unexpected combination of conditions

· Related to human errors or actions taken in different systems

· Possibly evolving along with further enhancement of the system useful functions, in particular, power and dimensions, in mass production, in interaction with other systems

· Related to premature and/or wrong actions taken in other parts of the system  

· Related to insufficient control of side effects and caused by that consecutive problems 

Recommendations:
· Use Failure Prediction to reveal and resolve problems possibly related to the system itself and its development towards elimination of undesired factors related to useful functions, as well as with system interaction with its environment and human factor. 
· Use Failure Analysis  for unveiling mechanisms of the problems happened in the system before, and eliminating failure mechanisms 

· Use Express Directed Evolution for identifying directions for system transition to the second evolutionary level toward elimination of undesired  factors related to useful functions
· Use IWB for solving problems related to elimination of harmful and undesired effects along the system development towards elimination of undesired  factors related to useful functions
2.3 Changes in human involvement (level 3)
Reduction of human participation in the Consumer product for dispensing perfumes or fragrances as a source of energy by using different sources of energy for fulfillment of different functions through various transformers 

From the evolutionary point of view this is a satisfactory developed system; its further development could be expected in further reduction of human involvement thus transitioning to the forth level of evolution, in particular:

· Substitution of “human” ways of fulfillment of certain functions by “mechanistic” ways thus utilizing “mechanistic” advantages:

· Capability to work in conditions harmful for humans(temperature, pressure, chemical environment)

· Capability to produce high force, precise movements, high speed

· No necessity in time breaks and stops for a long period of time, possibility to start at any moment 

· Utilization of physical, chemical and other effects

· Development toward increasing the system “intelligence” and its ability to make decisions in more complicated situations 

· Development toward automatic control of routine procedures

· Development toward providing protection against disturbances in normal functioning 

The system of such evolutionary level is expected to have certain drawbacks, creates or might create in future serious problems and become a source of danger. 

Recommendations:
· Use Express Directed Evolution and Innovation Guide for prediction of further system development toward changes in human involvement and control

· Use Failure Prediction to reveal and resolve problems possibly related to the system itself and its development towards changes in human involvement, as well as with system interaction with its environment and human factor. In particular, problems related to system control of different sources of energy 

2.4 Evolution of system adaptability (level 1)
Consumer product for dispensing perfumes or fragrances - Non-adjustable system with no adaptive capabilities 

From the evolutionary point of view this is a minimally developed system on its start of evolution, its further development tends toward transition to the second level and becoming limitedly adjustable, in particular: 

· Providing the possibility for the human participation in adjusting the system during its operation in order to improve  its Primary Useful function

· Preventing dangerous impacts of the system on other systems and humans. 

The system of such evolutionary level is expected to have certain drawbacks, creates or might create in future serious problems and become a source of danger. 
Recommendations:
· Use IWB for solving problems of increasing adaptability of the system 

· Use Failure Prediction to reveal and resolve problems possibly related to the system itself and its development towards increasing adaptability, as well as with system interaction with its environment and human factor. 

2.5 Evolution of resources application (level 2)
Invention  is based on utilization of several ready available resources or at least one derivative resource Capillary forces and liquid surface tension 
From the resource application  point of view this is a poorly developed system; its further development could be expected toward the third level of evolution of resources application, in particular:

· Enhanced utilization of combination of effects Capillary forces and liquid surface tension  in order to obtain useful functions

· Combined utilization of Capillary forces and liquid surface tension  with other resources in order to obtain summary and super-summary effects 

· Application of Capillary forces and liquid surface tension  in other systems and for providing different applications

The new combination of resources or application of derivative resources is highly likely to produce harmful effects and cause problems along with providing benefits to the situation 

Recommendations:
· Use Failure Prediction and IWB for timely revealing and resolving consequent problems associated  with utilization of combination of  resources.

· Use software IWB for revealing ways of better utilization of  resources.

· Consider possibilities of other applications for  utilized  resources by using algorithm for finding new applications 
2.6 Evolution of generated resources (level 2)
Invention Delivery system for dispensing volatiles creates a group of simple resources Possibility to control spray by changing work of ultrasonic generator. 

From the generated resources  point of view this is a moderately promising invention; its further development could be expected toward:

· Enhanced utilization of the new resource Possibility to control spray by changing work of ultrasonic generator.

· Combined utilization of Possibility to control spray by changing work of ultrasonic generator with other resources of high evolutionary level in order to obtain summary and super-summary effects 

· Application of Possibility to control spray by changing work of ultrasonic generator in other systems and for providing different applications

New resources are very likely to produce harmful effects and cause problems along with providing benefits to the situation

Recommendations:
· Use Failure Prediction and IWB for timely revealing and resolving consequent problems associated  with utilization of new resources.

· Use software IWB for revealing ways of better utilization of new resources.

2.7 Integration/ structuring (level 1)
Consumer product for dispensing perfumes or fragrances - Simple object that does not belong to any special structure.

From the integration/structuring point of view  point of view this is a limitedly promising system; its further development could be expected toward transitioning to the second level, in particular:

· Revealing homogeneous or compatible  objects for their integration into simple structures 

· Optimization of objects selection for further integration

· Creation of reasonable structure providing better interaction of included objects 

· Enhancing communication between objects 

Recommendations:
· Use IWB for resolving problems possibly related to the process of system development towards Integration/ structuring  

· Use Failure Prediction for revealing and resolving problems related to the system itself as well as to its interaction with other systems, natural and human environment
2.8 System/technology advanced  factors (level 4)
The system Consumer product for dispensing perfumes or fragrances utilizes “Technologies of 20th century”: Piezoelectric generator for ultrasonic and ultrasonic dispersing
From the overall technology point of view this is a highly developed system; its further development could be expected toward:

· Increasing effectiveness of Piezoelectric generator for ultrasonic and ultrasonic dispersing
· Creation of hybrid systems combining Piezoelectric generator for ultrasonic and ultrasonic dispersing with other technologies of the 20th century

· Creation of towing hybrid systems combining Piezoelectric generator for ultrasonic and ultrasonic dispersing with technologies of the future

· Expanding the area of application for Piezoelectric generator for ultrasonic and ultrasonic dispersing, search of potential applications in different products and market sectors

The system based on sophisticated technologies is expected to have some drawbacks, creates already or might create in future serious problems and be a source of danger. 

Recommendations: 
· Use Directed Evolution to predict further development of technology and finding new applications

· Use IWB for resolving problems of enhancement and development of technology.

· Use Failure Prediction for revealing and resolving problems related to the technology  as well as to its interaction with other systems, natural and human environment
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2 Evolutionary potential of the invention
	Factor
	Weightt
	Level

	2.1 Evolution of useful functions
	10
	1

	2.2 Elimination of undesired functions and side effects related to useful functions
	6
	1

	2.3 Changes in human involvement
	6
	3

	2.4 Evolution of system adaptability
	6
	1

	2.5 Evolution of resources application
	6
	2

	2.6 Evolution of generated resources
	6
	2

	2.7 Integration/ structuring
	6
	1

	2.8 System/technology advanced factor
	10
	4

	Overall evaluation
	 3.93


3 Determination of the invention commercial value

3.1 Invention related factors

3.1.1 Factor of understanding (level 4)
Invention Delivery system for dispensing volatiles is in satisfactory position in terms of factor of understanding; although the mechanism of useful effect is not completely or only partially tested, its idea is simple and self-evident, and possible harmful effects are predictable.  
It is necessary to conduct theoretical and experimental testing of the invention in order to avoid possible unpleasant surprises. 

Recommendations: 

· Conduct I-TRIZ scientific analysis to clarify the mechanism of useful effect. 
· Use Failure Prediction  to reveal possible mechanisms of harmful effects and ways of their counteraction. 

3.1.2 Invention Completeness factor (level 4)
Invention Delivery system for dispensing volatiles is in a satisfactory position in terms of Invention completeness factor - it requires conventional R&D, including may be testing, development of technology and equipment, and marketing research, promotion, etc. this does not exclude possibilities for mistakes, wrong solutions, appearance of harmful effects, etc. Often there is a need for creative solutions addressing new challenges. 

Recommendations:

· Use Failure Prediction to find and resolve secondary problems 

· Use IWB  for development of creative solutions to address new challenges
3.1.3 Risk factors (level 5)
Invention Consumer product for dispensing perfumes or fragrances is related to the system and technology that is practically free from serious secondary problems leading to the health and life risks or substantial material losses. 
From the System risk factor point of this is a very good system, which nevertheless, can include some non-recognized and underestimated problems and risks: 

· Appearing at the late stage in some unexpected places at non-typical combination of various factors. 

· Caused by erroneous actions of people or other systems. 

· That can show up during following evolution of the system toward improvement of its useful functions, like power and size, intensity, mass implementation, interaction with other systems, etc. 

Recommendation:

· Conduct Failure Prediction for revealing and addressing the problems related to the system  and its evolution, interaction with other systems, environment and people. 
3.2 Market related factors

3.2.1 Market scale factor (level 4)
Invention Delivery system for dispensing volatiles has a potential to create a new product or service targeting new or substantial expansion of an existing market Market of liquid dissolved products, like air freshener, insecticide, some perfumes, deodorants, etc. for large groups of people, with possible volume up to billions.

This invention is promising, and it is necessary to apply sufficient effort for its implementation and intellectual property protection. However,

· This invention can be improved for:

Better penetration into existing market 

Search for other market niches were given invention can be applied. 

Acceleration of implementation and ROI increase. 

· Invention or system where it is realized have some shortcomings, create or can produce in the future problems and become a source of possible danger, which is unacceptable considering its mass production and widespread. 

Recommendations:

· Use Directed Evolution for prediction of invention and its system future evolution in the direction of market expansion and evolution control. 

· Use Intellectual Asset Management for reliable IP protection. 

· Conduct Failure Prediction to reveal and solve problems related to the system, its evolution and interaction with other systems, environment and people. 

3.3.2 Patent age factor (level 3)
Patent on invention Delivery system for dispensing volatiles – is over 3 year old patent in a rapidly growing industry.

Patent on invention Delivery system for dispensing volatiles – less than 3 year old patent in a slowly growing industry. 

The patent is probably starting aging. In order to provide on its base effective and competitive product the invention should be “refreshed”.  

In order to prevent rapid outdating of the patent and of the product based on this patent it is recommended to: 

· Use Directed Evolution or Express Directed Evolution to invent the product of next generation 

· Use Intellectual Asset Management to provide reliable protection of next generation products 

3.3.3 Factor of authorship (Not Determined)
Collect additional information that will allow identifying this factor. 

3.4 Return on investment factor (level 4)
The invention is in a good position in terms of Return on investment; it is very important to provide efficient IP protection from possible competitors. 

3.5 Assignee related factors

3.5.1 Relevance to company core competence factor (level 2)
Invention Delivery system for dispensing volatiles is irrelevant to the core competence of the company

This makes the situation quite risky and proves low prospects for the invention 

Recomemndations: 

· Use Express Directed Evolution to increase reliability of the situation 

· Use Failure Prediction  to prevent potential harmful and undesired effects 

3.5.2 Prospects of implementation factor (level 3)
Invention Delivery system for dispensing volatiles is attractive, however, the possibility of implementation and high ROI are not evident (in particular, potential market volume is not identified or alternative inventions exist that might jeopardize success of given invention). In order to implement the invention, additional resources are necessary, in particular, creation of start-up company, investment, R&D, etc.

Invention is quite risky. Before making an investment, ROI potential should be verified. In case the sufficient potential ROI is proven, implementation is recommended as well as protection of the intellectual property. 

Recommendations:  

· Use Directed Evolution or Express Directed Evolution  to predict further development of invention and its system market and obtaining wider markets 

· Use Ideation Cost/Quality Engineering for system simplification, cost reduction and providing high quality 

Only in case the high potential ROI is proven, it would be reasonable to: 

· Use Failure Prediction to reveal and prevent problems related to the system and its development as well as with its interaction with other systems, environment and humans involved

· UseIntellectual Asset Management for reliable protection of intellectual property

· Use IWB and Knowledge Wizard for solving technological and non-technological problems associated with the  implementation process

3.5.3 Licensing prospects factor (level 3)
Invention Delivery system for dispensing volatiles has obvious value; the circle of potential license buyers with whom the assignee has no stable business relationship, or the circle of potential license buyers is not determined

This is a quite risky invention. Before making any investments into protection of the intellectual property real potential of licensing should be verified. In proven case protection of the intellectual property is recommended. 

Recommendations:

· Use Directed Evolution or Express Directed Evolution to predict further development of invention and its market; to identify major player on this market and select from them potential license buyers as well as of invention adjustment to specifics of particular license-buyers. Only if the attempts would prove high likelihood of license sale it is reasonable to:
· Use Failure Prediction to reveal and prevent problems related to the system and its development as well as with its interaction with other systems, environment and humans involved

· Use Intellectual Asset Management for reliable protection of intellectual property

· Use IWB and Knowledge Wizard for solving technological and non-technological problems adherent to implementation process 
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	3.1.2 Invention Completeness factor

	
	3.1.3 Risk factors

	
	3.2.1 Market scale factor

	
	3.2.2 Market diversification factor

	
	3.2.3 Time and Cost of implementation factor
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3 Determination of the invention commercial value
	Factor
	Weight
	Level

	3.1.1 Factor of understanding
	6
	4

	3.1.2 Invention Completeness factor
	6
	4

	3.1.3 Risk factors
	8
	5

	3.2.1 Market scale factor
	10
	4

	3.2.2 Market diversification factor
	6
	4

	3.2.3 Time and Cost of implementation factor
	10
	3

	3.3.1 Degree of protection factor
	10
	2

	3.3.2 Patent age factor
	8
	3

	3.3.3 Factor of authorship
	8
	not determined

	3.4 Return on investment factor
	10
	4

	3.5.1 Relevance to company core competence factor
	10
	2

	3.5.2 Prospects of implementation factor
	10
	3

	3.5.3 Licensing prospects factor
	6
	3

	Overall evaluation
	 4.9


Recommendations on further work on the given invetnion

Suggested recommendations related to each evaluation parameter are compiled in the table reflecting priority of actions. These actions are not necessary for filing the patent applications, however, they could substantially increase the invention’s value. Suggested work could be done in several ways, the most effective of which would be utilization of Ideation tools for systematic innovation described below.
Priority 1. Works targeting immediate substantial increase of the invention’s value

	Considered factor
	Recommendation for future improvement
	Ideation tools

	2.1. Technology maturity (Level 2)
	Evaluate the potential contribution of the given invention to the evolution of the particular industry.


	

	2.3. Solution novelty (Level 2)
	Consider evaluation and further enhancement of the obtained idea; reveal and solve possible secondary problems that might emerge during implementation of the invention.


	IWB

	2.4. Limitations on system changes (Level 4)
	Reveal other possible limitations and ways to prevent, counteract or eliminate them.


	FP

	2.5. Changes to the system design (Level 3)
	Promptly reveal and solve secondary problems that could arise in the process of building the given system.


	FP and IWB

	2.6. Changes to the system functions (Level 3)
	Promptly reveal and solve secondary problems that could arise in the process of building and marketing the product with modified function.


	FP and IWB

	2.7. Changes to the system processes (Level 3)
	Promptly reveal and solve secondary problems that could arise in the process of realization and marketing the modified process.


	FP

	2.7. Changes to the system processes (Level 3)
	Solve problems targeting enhancement of the process.


	IWB

	2.8. Changes to the system properties, parameters or characteristics (Level 4)
	Promptly reveal and solve secondary problems that could arise in the process of realization of the given invention.


	FP and IWB

	2.10. Utilized information (Level 3)
	Collect more information and obtain better understanding of new information and mechanism of the effect utilized in the given invention.


	DE

	2.11. Resolved contradictions (Level 3)
	Consider other ways to resolve the given contradiction.


	IWB and KW

	3.1. System's position on S-curve (Level 1)
	Formulate and solve problems targeting creation of effective system structure and functioning hindering the system's effective evolution and smooth transition to mass production.


	IWB

	3.2. Evolution of useful functions (Level 2)
	Promptly reveal and solve problems possibly related to the system itself and its further evolution of useful functions, as well as to its interactions with other system, objects, and people.


	FP and IWB

	3.3. Elimination of undesired functions and side effects associated with useful functions (Level 3)
	Promptly reveal and solve problems possibly associated with the system itself and its further development toward Elimination of undesired functions and side effects associated with useful functions, as well as to its interactions with other system, objects, and people.

	FP and IWB

	3.4. Changes in human involvement (Level 2)
	Solve problems related to the next steps of system automation.


	DE and IWB

	3.5. Evolution of system adaptability (Level 2)
	Solve problems associated with increasing adaptability of the system


	IWB

	3.6. Evolution of resources application (Level 2)
	Promptly reveal and solve problems possibly associated with the combination of utilized resources.


	FP and IWB

	3.7. Evolution of generated resources (Level 3)
	Promptly reveal and solve problems possibly associated with the utilization of new resources.


	FP and IWB

	3.8. Integration/structuring (Level 2)
	Solve problems associated with the system development in the direction of integration/ structuring.


	IWB

	3.9. Involvement of new enabling technologies (Level 4)
	Promptly reveal and solve potential problems related to the system itself and its interactions with other system, objects, and people.


	FP

	4.1.1. Factor of understanding (Level 4)
	Promptly reveal possible mechanisms of harmful effects and ways for their prevention/elimination.


	FP

	4.1.2. Invention completeness (Level 4)
	Promptly reveal and solve secondary problems


	FP

	4.1.3. Risk factors (Level 4)
	Collect information on known related problems, mechanisms creating harmful effects and the ways to improve it.


	

	4.1.3. Risk factors (Level 4)
	Solve problems directed to increasing system safety


	IWB

	4.2.1. Market scale (Level 4)
	Ensure reliable IP protection


	

	4.2.1. Market scale (Level 4)
	Reveal and solve problems related to the system, its evolution and interaction with other systems, environment and people.


	FP

	4.2.2. Market diversification (Level 3)
	Reveal and solve problems related to the system, its evolution and interaction with other systems, environment and people.


	FP

	4.3.1. Degree of protection (Level 4)
	Ensure reliable protection for intellectual property against possible “leapfrog” or design around.


	

	4.3.2. Patent age (Level 5)
	Ensure reliable protection for the next generation products


	

	4.3.3. Authorship (Level 4)
	Authors' credibility increases the probability of the given invention's success. However, additional expertise in the given area might be helpful before applying for the patent or committing to the invention implementation.


	

	4.4. Return on investment (ROI) (Level 5)
	Reveal and solve possible problems related to the market of the system, its evolution and interaction with other  markets.


	KW and FP

	4.5.1. Relevance to company core competence (Level 4)
	High relevance of the invention to the company core competence increases the probability of the given invention's success.


	

	4.5.2. Prospects of implementation (Level 5)
	Formulate and solve technological and non-technological problems hindering implementation.


	KW and IWB


Priority 2. Works targeting effective further improvement (mid-term)

	Considered factor
	Recommendation for future improvement
	Ideation tools

	2.1. Technology maturity (Level 2)
	Consider further enhancement of invention.


	IWB

	2.2. Problem novelty (Level 2)
	Reconsider the problem statement.


	KW and IWB

	2.2. Problem novelty (Level 2)
	Consider other problems solution to which can provide the desired outcome.


	

	2.5. Changes to the system design (Level 3)
	Consider towing hybridization to expedite the system implementation.


	DE

	2.6. Changes to the system functions (Level 3)
	Consider enhancement of marketing strategy for the product with modified function.


	KW

	2.7. Changes to the system processes (Level 3)
	Consider towing hybridization to expedite the implementation of the new process.


	DE

	2.8. Changes to the system properties, parameters or characteristics (Level 4)
	Identify possibilities to improve the given new property (feature).


	IWB

	2.9. Changes to the super-system(s) (Level 2)
	Promptly reveal and solve problems that could arise in the super-system.


	FP and IWB

	3.1. System's position on S-curve (Level 1)
	Evaluate and predict possible risk factors associated with the given system and its evolution, related to system existence and its evolution as well as its interactions with other systems, objects, and people.


	FP

	3.2. Evolution of useful functions (Level 2)
	Consider possible future evolutionary steps in the direction of further evolution of useful functions.


	DE

	3.3. Elimination of undesired functions and side effects associated with useful functions (Level 3)
	Consider possible future evolutionary steps in the direction of elimination of drawbacks associated with useful functions.


	DE

	3.5. Evolution of system adaptability (Level 2)
	Promptly reveal and solve potential problems related to the system itself and its development towards increasing adaptability, as well as to its interactions with other system, objects, and people.


	FP

	3.6. Evolution of resources application (Level 2)
	Find ways for better utilization of the new combination of resources.


	IWB

	3.7. Evolution of generated resources (Level 3)
	Find ways for better utilization of the new resources.


	IWB

	3.8. Integration/structuring (Level 2)
	Promptly reveal and solve potential problems related to the system itself and its interactions with other system, objects, and people.


	FP

	3.9. Involvement of new enabling technologies (Level 4)
	Formulate and solve problems targeting further enhancement of the given technology.


	IWB

	4.1.3. Risk factors (Level 4)
	Level 4

The given invention Method for carpet decoration is related to the system and technology that is able to produce some secondary problems Influence of composition on human health leading to the health and life risks, but has a good protection system; or its secondary problems do not represent health and life risks.

From the risks factors point of view this is a satisfactory system; however certain hidden or underestimated problems and risks are possible, in particular, problems:

Appearing at the later stage in some unexpected places at non-typical combination of various factors.

Caused by accidents, erroneous or malicious actions of people or other systems' influence.

Emerging in the process of further system development targeting improvement of its useful functions, like power and size, intensity, mass implementation, interaction with other systems, etc.

Produced by safety measures or safety system when wrong signals from protective system or their wrong interpretation may produce dangerous situation.

Recommendations:

Collect information on known related problems, mechanisms creating harmful effects and the ways to improve it.

Solve problems directed to increasing system safety

FP,P2Promptly reveal and solve potential problems related to the system itself and its interactions with other system, objects, and people.
	FP

	4.2.2. Market diversification (Level 3)
	Build an exhaustive set of possible applications and provide reliable IP protection.


	

	4.3.1. Degree of protection (Level 4)
	Consider development of exhaustive set of possible solution in the given area to build a strong patent fence against critical challenges.


	DE

	4.3.2. Patent age (Level 5)
	Consider possible future steps in the given system development to invent the product of next generation.


	DE

	4.4. Return on investment (ROI) (Level 5)
	Consider future steps of market development and expansion.


	DE

	4.5.2. Prospects of implementation (Level 5)
	Reveal and solve problems related to the system, its evolution and interaction with other systems, environment and people.


	FP


Priority 3. Works capable to provide effective long-term improvement

	Considered factor
	Recommendation for future improvement
	Ideation tools

	2.4. Limitations on system changes (Level 4)
	Consider the possibility to change current economical requirements.


	IWB

	2.5. Changes to the system design (Level 3)
	Look for other applications for the given system.


	DE

	2.5. Changes to the system design (Level 3)
	Consider converting the design changes into a source of new useful evolutionary resources.


	DE

	2.6. Changes to the system functions (Level 3)
	Consider towing hybridization to expedite the system implementation and increasing its competitive value.


	DE

	2.6. Changes to the system functions (Level 3)
	Consider converting the modified function into a source of new useful evolutionary resources.


	DE

	2.7. Changes to the system processes (Level 3)
	Look for new applications for the process.


	DE

	2.8. Changes to the system properties, parameters or characteristics (Level 4)
	Consider converting the new property (feature) into a source of new useful evolutionary resources.


	DE

	2.10. Utilized information (Level 3)
	Consider converting information into a source of new useful evolutionary resources.


	DE

	2.11. Resolved contradictions (Level 3)
	Unveil resolve secondary problems that could emerge during utilization of combination of various methods of addressing contradictions.


	FP and IWB

	3.1. System's position on S-curve (Level 1)
	Unveil potential alternatives to the given system that could likely become its future competitors; capitalize on the advantages of the given system to win competition and ensure protection of intellectual property.


	DE

	3.6. Evolution of resources application (Level 2)
	Look for other applications for the new combination of resources.


	DE

	3.7. Evolution of generated resources (Level 3)
	Look for other applications for the new resources.


	DE

	3.8. Integration/structuring (Level 2)
	Consider future evolutionary steps in the direction of Integration/ structuring.


	DE

	3.9. Involvement of new enabling technologies (Level 4)
	Consider further development of technology and finding new applications.


	DE

	4.1.2. Invention completeness (Level 4)
	Analyze and address new challenges


	IWB

	4.2.1. Market scale (Level 4)
	Consider future steps in development of the given invention and its system targeting market expansion.


	DE

	4.2.2. Market diversification (Level 3)
	Consider future steps in development of the given invention and its system targeting market diversification.


	DE

	4.5.2. Prospects of implementation (Level 5)
	Consider future steps in development of the given invention and its system targeting wider market.


	DE

	4.5.2. Prospects of implementation (Level 5)
	Build an exhaustive set of possible applications and provide reliable IP protection.


	


Appendix
	Innovation WorkBench® 2005 (IWB® 2005) 

	
	 


[image: image8.jpg]


A total innovation system that provides engineers with expert I-TRIZ assistance in solving challenging technological problems, the Innovation WorkBench (IWB) helps users develop implementable solutions that at times represent true technological breakthroughs. The IWB® includes the following modules:
Innovation Situation Questionnaire® (ISQ) -- a tool for preliminary problem analysis that helps individuals/teams collect and structure information about a problem situation into a format useful for problem solving.  The ISQ® helps users view a problem from multiple perspectives at the same time (a fundamental component of all TRIZ endeavors), and is a powerful means for reducing psychological inertia. 

Problem Formulator™ -- a patented analytical tool that gives users the ability to model systems or problem situations in terms of cause-and-effect relationships, and attack the overall problem more effectively by slicing it into a subset of simpler (typical) engineering dilemmas that are directly linked to the IWB’s extensive knowledge base. 

System of Operators -- encompasses the vast I-TRIZ knowledge base culled from the analysis of over 2 million patents worldwide. Includes 440 Operators -- innovation "secrets" abstracted from the successful results of previous inventors spanning a broad cross-section of technological areas. 

Innovative Illustration Library -- contains examples of more than 1200 practical applications of the Operators 

Innovation Guide -- a compendium of articles describing physical, chemical and geometric effects, along with more than 1,000 engineering applications of this knowledge. With integral links to the System of Operators, the Innovation Guide serves as a powerful tool to help users find and apply the resources they need to execute their solution ideas. 

Evaluation module -- provides access to proven methods to help users benchmark design concepts, anticipate and prevent problems with solution implementation, and foresee the potential evolution of a solution and/or system. 

The IWB includes Basic I-TRIZ e-Learning, which teaches the fundamentals of the I-TRIZ methodology (system approach, ideality, recognizing and resolving contradictions, utilization of resources, and more) in 4 hours or less. 

System Requirements: Microsoft Windows 2000/XP, 32 MB RAM, 45 MB available hard disk space, Microsoft Internet Explorer 6.0 or higher.
Ask us about LAN Server version. 


	Anticipatory Failure Determination™ -- Ideation Failure Analysis  

	

	This powerful software tool utilizes the I-TRIZ application Anticipatory Failure Determination (AFD) to analyze failures whose causes are unknown, then helps the user find ways to prevent or eliminate the revealed failure mechanisms in the system. 
Also included is Basic I-TRIZ e-Learning, which teaches you the foundations of the I-TRIZ methodology (on which Anticipatory Failure Determination is based) in 4 hours or less. 



	Anticipatory Failure Determination™ -- Ideation Failure Prediction 


A valuable tool for design, quality, reliability, manufacturing, R&D, and safety professionals. This system employs the I-TRIZ application Anticipatory Failure Determination (AFD) to predict and prevent potential failures in systems, products, processes and technologies. This aggressive approach helps users determine potential harmful effects and weak points in a system, product or process, then prevent them from manifesting. 
Also included is Basic I-TRIZ e-Learning, which teaches you the foundations of the I-TRIZ methodology (on which Anticipatory Failure Determination is based) in 4 hours or less.



	Knowledge Wizard® software 

	

	A business tool for systematic problem solving, ideal for anyone -- from students to managers -- involved in resolving everyday or complex business dilemmas. This software helps users capture detailed information about a problem situation and translate that data into a visual model that links cause-and-effect relationships to specific events and conditions. Using the patented Problem Formulator™, the Knowledge Wizard then generates a comprehensive set of "directions" for innovative thinking, helping users develop a broader cross-section of ideas and puts them in a position to make confident, well-informed decisions. This dynamic approach leverages individual and team knowledge, and helps pinpoint the most promising opportunities




	Directed Evolution

	


Directed Evolution provides a means not only to predict but to direct future technological achievements in a given time frame with a specified level of support. Most of the innovations that will appear over the next 20 years will be based upon scientific and technological knowledge existing now. The difficulty lies in identifying what knowledge is of real significance. With hindsight, what seems obscure today will be remarkably clear tomorrow. The role of Directed Evolution is to evaluate today's knowledge systematically, thereby identifying what is achievable and, more particularly, how one technological advance, perhaps in conjunction with another, could fulfill a human need.
The Directed Evolution process shown below includes the following stages: 

1. Collection and analysis of the system’s past (including patent citations, published literature, etc.) 

2. DE diagnostics using the I-TRIZ methodology and tools 

3. Synthesis of ideas for system evolution 

4. Support the decision-making process and protect intellectual property 

5. Support the process of system evolution 
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Detailed description of each stage:
 

STAGE 1. Collection and analysis of the system’s past

· Accumulate necessary data (through patent assessments, interviewing subject matter experts, reviewing related literature, etc.) about:

· System structure, functionality, evolution of system functions, problems that have appeared over the system's evolution, etc.

· The evolution of related and adjacent systems.

· History of the main ideas associated with the system: discoveries, inventions, improvements, evolution of product lines, etc.

· System resources, changes in resources as the system evolved, applicable new resources.

· Problems and other obstacles regarding the production process and its evolution.

· Present state and evolutionary history of applicable market sectors, user profiles, and customer expectations.

· Present state and evolutionary history of related organizations (competitors, vendors, etc.).

· Reveal positive and negative trends in the system’s evolution. Compare with general evolutionary patterns/lines to identify evolutionary deviations and disturbances.

STAGE 2. DE diagnostics. Utilize I-TRIZ tools in order to:

· Analyze the historical data and compare it with known evolutionary patterns and lines in order to:

· Build evolutionary lines for the system.

· Determine the current evolutionary position of the system (S-curve analysis).

· Reveal missed steps, future steps, wrong directions, dead ends, stalemates, functional deficiencies, unresolved contradictions, subsequent problems, customary inconveniences, psychological inertia, tunnel vision, unreasonable restrictions, etc.

· Extrapolate the system's evolutionary lines into the future by:

· Predicting the highly-probable future steps in system evolution

· Defining the methods and conditions required to realize these steps

· Defining the limitations for realizing these steps.

· Formulate all problems and issues that must be addressed for this evolution to be realized, including:

· Defining problems that must be solved to ensure that the system evolves in the desired direction.

· Identifying system failures or dangers that might occur in the future.

STAGE 3. Synthesis of ideas

· Generate ideas that will move the system to the next evolutionary step. These include ideas related to:

· New functions, applications and markets for the system.

· Providing the system’s function(s).

· Preventing harmful or undesired effects associated with the system.

· System production, delivery, usage, maintenance, etc.

· Integrating the evolved system into various supersystems.

· Address the inventive problems formulated in previous stages by using the IPS application.

STAGE 4. Support the decision-making process

· Develop concepts for possible system evolution by:

· Integrating compatible ideas into concepts, each of which represents a particular variant of system evolution.

· Identifying concepts that are compatible, complementary, or incompatible.

· Identifying short-term concepts (improvement), mid-term concepts (next generation), and long-term concepts (future generations)

· Build potential evolutionary scenarios for the future by:

· Formulating the goals for evolution and the strategy and sequence by which these goals will be achieved.

· Developing an action plan.

· Identifying the required resources.

· Protecting intellectual property.

· Introduce necessary corrections to the strategy and action plans, by:

· Predicting potential obstacles and disturbances along the way.

· Predicting negative results of actions taken and formulating associated subsequent tasks (secondary problems).

· Solving new problems that are revealed.

· Introducing appropriate changes to the evolutionary scenarios.

STAGE 5. Support the process of system evolution

· Monitor the evolution of the system for possible deviations or changes in environment (demographics, social psychology, fashion, politics, economic conditions, etc.)

· Search for and analyze new scientific discoveries and inventions in other areas that might relate to the system.

· Identify and control critical points in the system’s evolution.

· Analyze the planned versus actual results to reveal and predict deviations.

· Solve inventive problems resulting from deviations (exploit deviations as inventive resources, neutralize deviations; compensate for deviations, or protect the system from deviations).

· Integrate new solutions into the existing evolutionary scenarios.

· Make corrections, refinements and adjustments to the DE scenarios should significant changes (breakthroughs) occur in applicable social, marketing or technological areas.

· Update the DE recommendations as necessary, by reviewing basic concepts on a regular basis and introducing appropriate corrections.

· Establish and/or maintain an infrastructure (including education) to support the DE process.



DE and the Patterns of Evolution
 

The Patterns of Evolution can be used to:
· Predict the next evolutionary steps of a system.
· Compare an invention to prior art.
[image: image6.jpg]



Directed Evolution is based on the 12 Patterns of Evolution show above (which includes those discovered by TRIZ originator Genrich Altshuller) together with over 400 Lines of Evolution discovered by Zlotin and Zusman and their team. The DE process has been applied not only to products but to markets, industries, organizations, technologies, processes, and services. 
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