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Title of proposed commercialization project:

Principle investigator:

Revision date:
This document gives the structure to IPB commercialization projects. The information within is confidential. The circle of confidentiality includes the author(s) of the project, IPB management and its Strategic Growth Unit, as well as external experts (if applicable). The circle can be extended by consensus of all of these parties, if the need arises. The intellectual property within this document is solely the property of IPB and the author(s).
1. Product description
1.1. Brief description of your technique or planned product 

1.2. Key elements/properties of your technique or planned product 



1.3. State of similar work by others 
 
1.4. Standalone product, or part of another product 

1.5. Political, regulatory and other barriers for commercialization 

1.6. Potential markets for your technique or planned product 


2. Product classification
Classify your research by highlighting the appropriate header (A, B, or C) indicating if this is a new idea with no similar techniques or products in existence, or if it is an improvement on a known and applied technique or marketed product. For the appropriate case, provide necessary information regarding intellectual protection such as publications, presentations, and patents. If appropriate provide necessary information for existing techniques and products. In case of items B and C make sure to emphasize (in as much detail as possible) the difference between the existing system and your product.
A. Original/new idea, concept or technique
A.1. Your publications for the concept/idea/technique

A.2. Patents applied or received for this concept/idea/technique

B. Improvement of an existing technique
B.1. Published description of existing technique(s)

B.2. Patents regarding existing technique(s)

B.3. Published description of your technique


B.4. Patents regarding your technique (belonging to IPB or you)

B.5. Difference between your technique and the existing one(s) comparing strong and weak areas
 
C. Improvement of an existing product
C.1. Published description of the existing product (commercial documentation)

C.2. Patents regarding existing product(s)

C.3. Published description of your planned product

C.4. Patents regarding your planned product (belonging to IPB or you)

C.5. Difference between your planned product and the existing one(s) comparing strong and weak areas

3. Technology readiness level (TRL)

Technology readiness levels (0-9) are used to determine your current stage in the commercialization process. The appendix to this form defines the TRL’s and gives checklists that tell you what other actions need to be completed at each level, and what development models you can use at each level.

Fill the following table. Denote the stages that you have completed so far. For the remaining stages provide the necessary information by estimating the resources needed to complete each remaining stage. 

Using this table give a more detailed response for all stages possible in the text box following it. Regarding the resources, list what needs to be done in order to complete the corresponding stage’s requirements in terms of training, consultancy, technical expertise, equipment, and expendables both within IPB and or in external organizations that will be contributing to the stage. Provide approximate cost to fulfill these needs. Try to make a budget to complete the stage. State the time needed to complete the stage. Choose a development model from the ones offered in the appendix in order to provide input for the business model that will be developed to commercialize your research. Try to do this for all remaining stages. After that state whether the know-how generated at the stage is patentable or marketable. This is necessary for the optimization of commercialization. It is possible to reach the final product or to sell the know-how at an intermediate level.
	TRL
	Title
	Information relevant to your project

	0
	Initial idea


	

	1
	Basic principles observed


	

	2
	Technology concept formulated


	

	3
	Experimental “proof of concept” delivered


	

	4
	Technology validated in lab environment


	

	5
	Technology validated in relevant environment


	

	6
	Technology demonstrated in relevant environment
	

	7
	System prototype demonstration in operational environment
	

	8
	System completed and qualified


	

	9
	Actual system deployed in operational environment
	


6. Tests, licensing, type approval needed for marketing/exports
At this point we need to determine the final steps needed for marketing a product. These are technical tests of storage environment, operating environment, impact on environment, impact on health, life and durability tests, parts tests, and finally formal type testing in a designated laboratory/facility. Also provide what else is needed for licensing of the final product. Indicate if there are variations from region to region. 

7. After sales support and your thoughts how to handle this issue
At this point we need to determine how to handle after sales services once the product is marketed. Many countries have a minimum two-year warranty period and 20 years parts, services requirements. Consider these and state your opinion regarding how to handle this issue. 
Appendix: Technology readiness levels

	TRL
	Title
	Description
	Example
	Costs

	0
	Initial idea
	Idea of initial concept. No testing has been performed. 
	
	Very low ‘unique’ cost (investment cost is borne by scientific research programs)

	1
	Basic principles observed
	Basic scientific research is translated into potential new basic principles that can be used in new technologies. 
	When connecting a carbon filament to a battery, the carbon glows. 
	Very low ‘unique’ cost (investment cost is borne by scientific research programs)

	2
	Technology concept formulated
	Potential application of the basic principles identified, including their technological concept. First manufacturing principles explored. Possible markets identified. 
	By giving glowing carbon a more practical nature, one might be able to make “electronic candles” more durable, safe and a powerful alternative to candles.
	Very low ‘unique’ cost (investment cost is borne by scientific research programs)

	3
	Experimental “proof of concept” delivered
	Active research and development is initiated. This includes both analytical studies to set the technology into an appropriate context and laboratory-based studies to physically validate that the analytical predictions are correct. These studies and experiments should constitute “proof-of-concept” validation of the applications/concepts formulated at TRL 2.
	At this stage it is shown that by hooking up a carbon filament to a battery a net illumination of the surroundings is achieved. 
	Low ‘unique’ cost 

	4
	Technology validated in lab environment
	Basic technological elements have been integrated and it is established that “pieces” work together to achieve satisfying levels of performance. Regardless of how it appears, a working technology has been demonstrated outside of the scientific context.
	It is found that a tungsten filament shows increased durability and quality, in accordance with the needs of industry and consumers. The technology is still “ugly”, but shows the key characteristics the market has a need for.
	Low-to-moderate ‘unique’ cost (probably several times greater than investment required for TRL 3)

	5
	Technology validated in relevant environment
	The basic technological elements have been integrated with reasonably realistic supporting elements so that the total applications (component-level, sub-system level, or system-level) can be tested in a “simulated” or somewhat realistic environment. 
	It is shown at this stage that one can successfully fabricate tungsten filaments of the right specification that operate under the usual consumer conditions (and not battery conditions). 
	Moderate ‘unique’ cost (likely to be several times greater that cost to achieve TRL 4)

	6
	Technology demonstrated in relevant environment
	A representative model or prototype system or system is tested in a relevant environment. 
	The whole technology containing a fitting, evacuated glass envelope and tungsten filament is demonstrated to be a reliable and promising new technology. 
	Technology and demonstration specific; a fraction of the cost of TRL 7

	7
	System prototype demonstration in operational environment
	TRL 7 would normally only be performed in cases where the technology and/or subsystem application is relatively high risk. At this level the technology is demonstrated in an operational environment at a pre-commercial scale (small quantity production, not mass production). Therefore, the demonstration must be of a prototype of that application.
	The fully assembled light bulb is shown to perform up to expectations. The light bulb resembles the actual light bulb that will enter the market. 
	Technology and demonstration specific, but a significant fraction of the cost of TRL 8

	8
	System completed and qualified
	At this stage all manufacturing issues are addressed and solved. If applicable, manuals, packaging, logistics, legal requirements, etc. are all considered. 
	The design of the prototype light bulb is reviewed and modified for the mass-production process. Packaging, licensing, possible manuals and distribution is also addressed. 
	Typically highest unique cost for a new technology

	9
	Actual system deployed in operational environment
	By definition, all technologies being applied in actual systems go through TRL 9. Full commercial deployment, technology available for consumers.
	Full commercial deployment of the light bulb. 
	Less than cost of TRL 8


Additional activities at EACH stage

TRL 0
· Fill out IPB Commercialization Form
· Apply for IP protection if applicable

TRL 1
· Prepare a simple “Requirements List” needed for further development, clearly indicating the needs for every step from this point. List should include the human and financial resources, potential contribution from other units within IPB or external to IPB as well as time needed for each step. If info is not available, skip, and put it in place when it becomes available. 

· Apply for IP protection if applicable

TRL 2
· In IPB Commercialization Form describe potential usage and simple visualization of final product.

· Conduct a simple feasibility study in order to justify further investments in development

· Apply for IP protection if applicable

TRL 3
· Prepare detailed Product Specifications, and update existing IPB Commercialization Form. Choose appropriate business model for further development

· Apply for IP protection if applicable

TRL 4
· Conduct a detailed feasibility for the product

· Revise appropriate business model for further development

· Update detailed Product Specifications, and IPB Commercialization Form
· Apply for IP protection if applicable

TRL 5
· Implement the business model(s) chosen starting with the most favorable one.

· Update detailed Product Specifications, and IPB Commercialization Form
· Apply for IP protection if applicable

TRL 6
· Update detailed Product Specifications, and IPB Commercialization Form
· Prepare simple Instruction manual and Service Manual
· Prepare a full report for the progress up to this point and views of selected peers for future development. This should be done within the business model selected.

· Apply for IP protection

TRL 7
· Update detailed Product Specifications, and IPB Commercialization Form
· Identify mass production steps and parts to be used in mass production as well as suppliers, delivery times and costs for each part.

· Prepare complete Instruction manual and Service Manual assuming the existing stage of the product will be the same during mass production. Otherwise consider mass production conditions.

· Prepare a full report for the progress up to this point and views of selected peers for future development. This should be done within the business model selected.

· Prepare a simple Business Plan
· Apply for IP protection

TRL 8
· Update detailed Product Specifications, and IPB Commercialization Form
· Update mass production steps and parts to be used in mass production as well as suppliers, delivery times and costs for each part.

· Revise complete Instruction manual and Service Manual assuming the existing stage of the product will be the same during mass production. Otherwise consider mass production conditions.

· Identify warranty processes and prepare legal infrastructure.

· Prepare a full report for the progress up to this point and views of selected peers for future development. This should be done within the business model selected.

· Prepare the comprehensive Business Plan
· Apply for IP protection

TRL 9
· After production starts, begin work on improving the product.

Possible development models at each stage

TRL 1-2
· Experiments have not started but can be done at IPB without further investment.

· Experiments have not started but can only be done at IPB with further investment.

· Experiments those are needed to demonstrate the idea can’t be done at IPB. A partner is needed.

TRL 3 
· Experiments are completed, no need for further experimental development.

· Experiments are going on and there is a need for completing experiments at IPB. No further investments are needed.

· Experiments are going on and there is a need for completing experiments at IPB. Further investments are needed.

· Further experiments are needed, but they can’t be done at IPB. A partner is needed.

· Further development work is needed but can’t be done at IPB. 

TRL 4

· We have the capability to design the prototype or final product. No further investments are needed.

· We have the capability to design the prototype or final product. Further investments are needed.

· We need external help to design the prototype or final product (joint development). 

· We don’t have the capability to design the prototype or final product. Someone else has to do it. 

TRL 5-7
· A prototype can be built at IPB. No further investment is necessary.

· A prototype can be built at IPB. But further investment is necessary.

· A prototype can be built at IPB. But external help is needed in terms of know-how.

· A prototype can be built at IPB. But external help is needed in terms of parts and know-how.

· A prototype can be built externally. IPB will provide inputs in terms of know-how.

· A prototype can be built externally. IPB will provide inputs in terms of know-how and parts.

· The prototype can only be built externally. IPB can’t provide significant input.

TRL 8-9

· We have the capability of mass-producing the product. Investments are needed.

· We don’t have the capability of mass-producing the product. Someone else has to do it. We will provide some parts.

· We don’t have the capability of mass-producing the product. Someone else has to do it. We will not provide any inputs.
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�	 Give a brief product description, emphasizing importance for target customers. Not more than one page.


�	 Describe main properties of your product, emphasizing key elements and unique features in order to impress customers. Not more than one page. At this stage you should have a good idea about the technical specifications of the final product. Add these specifications as a separate list.


�	 Indicate if there is complementary work going on in IPB, Serbia, or in another country and provide the relevant information. Indicate the state of that work, if it can contribute to your own work and improve the technique or specifications of final product. Indicate whether collaboration will yield positive results or reasons not to collaborate. Elaborate if similar techniques or products have been developed before. 


�	 Elaborate whether your product is a complete technique or product that will be developed fully as a complete package, or if it will be part of a larger existing system that is improved by your research.


�	 Indicate here all known political or regulatory barriers for the development of the final product, as well as issues regarding ethics, culture and similar social aspects. For existing similar products summarize the situation from the market point of view as well as from the point of view of intellectual property rights. Ina all cases propose how these barriers can be overcome, and what needs to be done.


�	 Describe your planed product or the product that will use your technique in terms of industrial area (e.g. agriculture, food production, automotive, communication), final users, as well as the regions of the world in which it may be successfully commercialized. Also, comment if there exist problem areas in terms of local rules, regulations, after-sale support, saturation in the market, etc. 








