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Appendix A: Project Definitions, Overview and Technical Objectives
[bookmark: _Toc453485337]Project Definitions  

Applied Research and Development (R&D): Applied R&D includes efforts that attempt to determine and exploit the potential of scientific discoveries or improvements in technology, such as new materials, devices, methods and processes.  Applied R&D includes manufacturability, and spans Technology Readiness Levels (TRLs) 4–7 and Manufacturing Readiness Levels (MRLs) 4 to 7. Applied R&D within the context of this FOA seeks to solve specific problems related to design and fabrication of tissue, tissue-related products and components. Applied R&D may be focused on, but is not limited to, areas outlined within this FOA and towards technology transitions to products that address current and future operational needs of the government and commercial sector. 

ATB-MII Product: An ATB- MII product is any of a number of manufacturable or manufacturing-related commercial tools and goods associated with the process of tissue biofabrication. These products can include tissue and tissue-related products as well as virtual products such as a knowledge gateway and/or data repository of information pertaining to tissue biofabrication.

Biofactors: Biofactors is a broad term that describes any number of biomolecules and trace substances that are required by living organisms. These substances include vitamins and trace elements as well as growth factors and regulatory substances made by cells.

Biofabrication: Biofabrication is the use of foundational components (cells, biofactors and scaffolds) to manufacture tissue products for in-vivo or in-vitro applications.

Foundational Components: Any number of a broad range of starting materials for a tissue biofabrication process. These materials could include but are not limited to biofactors, scaffolds, primary cells, stem cells, hydrogels, natural polymers, proteins, extracellular matrix molecules, polymers, monomers, cross-linker molecules, and peptides.

Infrastructure: The physical and organizational structure required to support a sustainable ATB-MII.  Includes a physical headquarters and shared user facilities that form a core function within the MII, enabling demonstration, rapid prototyping, and scale-up opportunities for MII members.  While centralized facilities are most desirable, it is understood that networked, distributed facilities are also of value and may be necessary based on consortium members’ locations and existing infrastructure. The Government envisions that the ATB-MII shall serve as a technical resource for industry, institutions of higher education and regulators in the design, development and prototype manufacturing of tissue biofabrication platforms, testing, and preservation.  To accomplish this, the Government expects the recipient to architect, exercise, and leverage an infrastructure that provides unique capabilities for the Nation.   

Intellectual Property:  Intellectual Property is defined as technical know-how, inventions, technical data, discoveries, materials, samples, software, software programs, documentation, reports, any and all other copyrightable materials, and/or invention or discovery that is or may be patentable or otherwise protectable under Title 35 of the U.S. Code.  

Leadership Council: The ATB-MII Leadership Council (or a similarly named body) guides the operational and technical activities of the ATB-MII organization. This includes operational processes, procedures, technical roadmaps, project selections, and educational & workforce development. The recipient of the ATB-MII award will be the lead organization of the ATB-MII and chair the Leadership Council. It is envisioned the distribution of members in the Leadership Council will be sufficiently represented by the composition of the sub-recipients and Federal Government. The Federal Government participation on the council is required to ensure the Government’s needs are represented.

Non-profit Governance: Governance is the process of providing strategic leadership within a non-profit organization and by extension, to the member organizations that compose an MII. It includes the functions of setting direction, making policy and strategy decisions, overseeing and monitoring organizational performance, and ensuring overall accountability. The non-profit organization recipient of the ATB-MII award is the lead organization for the ATB-MII.

Non-Profit Organization:  Any corporation, trust, association, cooperative or other organization that: (1) Is operated primarily for scientific, educational, service, or similar purposes in the public interest; (2) Is not organized primarily for profit; and (3) Uses its net proceeds to maintain, improve, or expand the operations of the organization. The term could include any nonprofit institution of higher education or nonprofit hospital.

Rapid Prototyping:  An alternate path for fabrication to provide a short turn-around time option for individual time-critical designs.  This path could include integrated biofabrication platforms, developed to transform standardized starting materials into novel and evolving end-product tissue designs.  A common component of MIIs is their ability to serve as an affordable, accessible, and rapid prototyping platform(s) in their respective technology space(s) for small-medium size enterprises, entrepreneurs, and academia. 

Scaffolds: A scaffold is the technical term to describe a material with variable-scale porosity and/or channels that promote cell attachment, replication, differentiation and/or maturation into tissue. Scaffolds can be constructed from a range of different materials including natural and synthetic polymers and hydrogels. Scaffolds can also be fabricated from a range of different technologies including photolithography, soft lithography, additive manufacturing and molding.

Tissue Product: A tissue product is any assembly of cells and scaffold material in a three dimensional structure that, upon culturing in defined media and environmental conditions over specified times, matures into a product that mimics native tissue, organs or parts of organs.    

Tissue-Related Product: Tissue related products consist of: (a) any number of technologies that aid in the biofabrication of tissue products; (b) are an acellular product with the specific purpose of being combined with cells and biofactors by an end user to create a tissue or tissue-based assay; (c) involve any testing or monitoring technology that relates directly to sensing or detecting cell or tissue-related processes or environments in direct contact with cells or tissues; (d) include any vessel whose purpose is to culture and/or mature a tissue product such as bioreactors, high throughput well plates, chemostats and microfluidic chips; or (e) are related in any way to the tissue biofabrication process and could become a value-added manufacturing product for use in commercial or research processes.
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The Advanced Tissue Biofabrication Manufacturing Innovation Institute (ATB-MII) will create an end-to-end innovation ‘ecosystem’ in the U.S. for tissue biofabrication. This may include high-throughput culture technologies, bioreactors, storage methodologies, non-destructive or minimally destructive test/sensors, and real-time monitoring/sensing technologies measuring the functionality, viability and chemical nature of engineered tissue constructs. These technologies will support post-delivery assurance of tissue identity, viability, function and efficacy. The ATB-MII will be structured to allow Government, industry and institutions of higher education to come together with the goal of organizing the currently fragmented U.S. capabilities in advanced tissue biofabrication technology and better position the U.S. relative to global competition. The ATB-MII will also enable institutions of higher education and small-to-medium enterprises to participate in and benefit from the ATB-MII’s collaborative manufacturing advances.  The ATB-MII must be structured to address both DoD and commercial applications, with a focus on maturing technologies from Manufacturing Readiness Level 4 (technology produced in a laboratory environment) to 7 (technology produced in a production representative environment). 

The risk to industry to develop and implement these technologies is high, and access to tissue biofabrication technology for small-and medium-sized enterprises, institutions of higher education, and the Government is limited due to its increasing complexity and high cost of entry.  Competition on many fronts makes it difficult for individual companies to capitalize or develop these technologies for a global marketplace.  The goal of the ATB-MII is to address these risks by establishing a national institute as a resource to focus on the complex issues in advanced tissue biofabrication manufacturing, developing solutions that create cost-effective manufacturing capabilities to minimize the risk to the U.S. industrial base in adopting these new technologies.  This will require a collaborative approach between industry, institutions of higher education, government, and the workforce.  The ability to reduce the time and cost to bring products to the marketplace is a common need shared by both Government and industry.  
 
Because global competitiveness is driven by the speed at which products can enter the marketplace at a competitive price point, this ATB-MII’s focus must be on developing technologies or services that have far reaching impact across the broader tissue biofabrication industrial ecosystem. Government and industry also need to develop ways to reduce the risk of adopting new technologies. The ATB-MII is envisioned to reduce risk in tissue biofabrication technologies through advances in manufacturing, testing, and preservation and to support regulatory standards as required. The ATB-MII must also create training and development opportunities to keep the workforce current with the state of technology advancements.    

This ATB-MII must bring together the resources and developmental potential of the Federal Government, institutions of higher education, Original Equipment Manufacturers and other manufacturers, synergistic technology contributors, and state and local governments to achieve the vision of the ATB-MII. Essentially, the ATB-MII ecosystem will assemble broad multi-disciplinary sub-recipients that are currently fragmented into a cohesive unit that provides prototyping and process advancements across multiple technology thrust areas. This partnership between the recipient and sub-recipients must foster agile and robust pre-competitive tissue biofabrication technology and knowledge advances that provide support to both government and commercial needs, developing market-focused manufacturing innovations, supporting product and system performance, affordability, and ultimately increased market demand.  When combined, these platforms, collaborations, innovations, and related infrastructure will create an advanced manufacturing ecosystem ripe for technology transition and commercial manufacturing of tissue and tissue-related products. Increased quality of sensing and manufacturing controls, led by this Institute, should facilitate development of manufacturing specifications to meet regulatory requirements for product safety, efficacy, identity, purity, and potency.  
The ATB-MII ecosystem must also be designed and established in a way that beneficially responds to the political, regulatory, legal, and social systems and structures that could depend on or influence the Institute. This includes being sensitive to the evolving needs and perceptions of customers, recipient and sub-recipients, and regulators; understanding changes occurring in technologies; remaining informed and responsive to threats to domestic competitiveness; and adapting with the legal, social and political climates. 
The ATB-MII operational ecosystem should be structured in a way that promotes the collaborative problem-solving vision of the NNMI network.  Figure 1 represents an operational concept of key elements in the innovation ecosystem.  These elements should be considered in developing the business, technical, educational and workforce, and cost plans that will be evaluated according to the Evaluation Criteria specified.
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Figure 1: ATB-MII Operational Concept

Within the Business Plan the Applicant should consider the following elements that describe the ATB-MII ecosystem.

Leadership and Culture:   The ATB-MII will deliberately design an organizational strategy with a leadership structure and culture that brings together cross-functional expertise.  This will include the vision of the ATB-MII to advance manufacturing readiness levels within the technology ecosystem and support product assurance.  The overall non-profit governance and ATB-MII leadership council must be designed to support the ATB-MII organization, membership, and business plan. The Leadership Council will contribute to working groups across each of the technology thrust areas.  The leadership and culture will outline the leadership style, worker attitudes and habits and management practices that make up the distinctive “personality” of the institute

Infrastructure and Cross-Cutter Systems: Within the business plan, describe the physical and operational infrastructure that will support the institute, to address how the people and processes will interact and collaborate, and the allocation of boundaries, roles, and responsibilities to achieve the ATB-MII intended results. Examples of infrastructure need are the physical and virtual access to ATB-MII resources, coordination of workforce training, development and educational outreach, as well as a structure for decision making, personnel policies and procedures across industry partners.  Cross cutter systems are the inter-related sets of tasks or activities that help organize and coordinate work within the ATB-MII.  Examples include shared knowledge and communication gateways, membership recruiting, and development. Cross-cutter systems may also contain the underlying databases, software design systems, or reference standards that support a sustainable service model.  Developing and defining measures to support standards and regulations for product assurance technologies is an integral cross-cutting need for the ATB-MII.

Core Processes:  The core process, the sequence of events or steps necessary to execute a project call and deliver a product or service, dictates the flow of work through the ATB-MII,  The core process fosters multi-disciplinary collaboration and should be the focal point around which all other ATB-MII activities are organized.  The core process should support adaptive learning to advance the state of the art in tissue biofabrication, integrate workforce development into ATB-MII activities, and ensure sustained relevance through the lifetime of the ATB-MII through continual outreach and feedback loops. 

Results:  Every organization is designed to get the results they are getting, therefore, define the results, metrics, and success criteria for the proposed ATB-MII. Describe the baseline measure of performance and the measureable criteria to demonstrate progress in annual increments over 7 years. The results should measure business, technical, and educational and workforce performance measures.   
In summary, the Government is interested in receiving proposals for an ATB-MII that will lead to a more innovative, competitive, and scaled-up domestic manufacturing industrial base across all elements of tissue biofabrication technology. The goal is to bring together representation from across the ATB-MII membership community to address MRL 4-7 common manufacturing challenges that are beyond the risk of any one company.  This will be fostered by a robust and sustainable ATB-MII leadership structure to facilitate and accelerate technical and manufacturing maturity.
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Essential to the ATB-MII effort are the details on the conceptual technical scope of research and development that will be sought for the ATB-MII, as specified in the evaluation criteria. The envisioned Advanced Tissue Biofabrication manufacturing and design innovation ecosystem includes a wide variety of concepts, theories, components and processes. Figure 2 presents the conceptual functional ecosystem within which an Advanced Tissue Biofabrication Institute operates and drives technological innovation. The technology ecosystem includes specific thrust areas as well as cross-cutting elements, all connected within a collaborative infrastructure.  The specific elements of the collaborative and cross-cutting infrastructure are shown associated with varying degrees of federal investment.  This is done to reflect the expected sufficiency of infrastructure and/or other cost share that Applicant’s teams will need to make available to complement the federal investment.  The federal investment helps enable the overall innovation ecosystem to flourish by targeting those areas for funding emphasis that are mostly beyond the risk of industry and other member organizations.  Among the ATB-MII management responsibilities will be the oversight of ATB-MII thrust areas, collaborative infrastructure, and cross-cutting functions to ensure efficient, cost-effective provisioning of advanced tissue biofabrication manufacturing innovation. 
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Figure 2: ATB-MII Functional Ecosystem Concept

The conceptual flow illustrated in Figure 2 above characterizes a complete manufacturing and testing support structure ranging from starting material selection to creation of functional platforms or test devices through process automation and product assurance. Common manufacturing and testing challenges to be addressed within the ATB-MII are likely to come from ongoing federal investments in regenerative medicine or medical countermeasures or from emerging industrial opportunities that need focused efforts to advance an enabling technology.  The outputs of the ATB-MII could include prototypes or automation to sell to product foundries or commercial manufacturers. This could include technology transfer of protocols, processes, or methods through licensing or other arrangements, and ongoing services for access to data repositories, cell and material characterization, or design-build-test capabilities.
THRUST AREA 1: Cell & Material Selection & Sourcing: Living cells and biomaterials are the foundational components of tissue and tissue-related products. Therefore, selecting and sourcing of these starting materials are of crucial importance to the productivity and sustainability of the ATB-MII. Stem cells are the preferred starting material to biofabricate tissue, while growth media and formulation materials are required for sustainment, expansion and differentiation to end cell types. Precursor materials to biofabricate tissue scaffolds can include synthetic and natural products. Testing and verification of the foundational components are required to minimize lot-to-lot variability, ensure purity and to help develop standards of supply and use. Ready access and supply of starting materials also needs to be considered in any biofabrication process, especially when dealing with natural products and living cells where demand often outpaces or is unsynchronized with time-intensive synthetic processes.
THRUST AREA 1a: Stem Cells. Recent advances in adult-derived stem cells have nearly eliminated reliance on embryonic-sourced cells to create human-like engineered tissues. Specific to tissue biofabrication, induced pluripotent stem cells (iPSCs) enable cell lineages to be differentiated for use in a broad array of tissue applications across nearly every organ in the body (neural, vascular, skin, kidney, liver, etc.).  However, for the ATB-MII to fully exploit the potential of iPSCs, common manufacturing practices must be defined and used during scale-out of these crucial starting materials. The ability to induce pluripotency from adult cell sources is a critical enabling technology with multiple manufacturing challenges including the standardization of cellular starting materials, elimination of supply concerns, realization of cost reductions and adaptation to an appropriate time/cost/production scale for precision medicine applications. There is a need to find ways to increase the availability, affordability, and reliability of iPSCs and consistency in cellular differentiation across multiple laboratories and biofabrication foundries.  Existing challenges include, but are not limited to, reducing the time from patient-specific harvest to availability of cellular products, cell repository database and tracking system so that researchers and manufacturing centers can benefit from and utilize common knowledge, and product assurance support. Note: If the use of primary cell lines as alternatives to iPSCs is included within the technical aims of the proposal, describe approaches to establish a viable path to improved batch-to-batch variability and stability/increase of supply from non-iPSCs.

THRUST AREA 1b: Growth media and formulation materials. Stem cells are useful to tissue biofabrication only if there is assurance of availability, quantity, quality, and reproducibility of the proper differentiated state. To meet this requirement, the ATB-MII innovation ecosystem must have well defined, characterized and standardized differentiation media formulations and protocols that are optimized for biofabrication. Scale-up and standardization of media formulations should result in cost reductions as well as increased supply and accessibility to the ATB-MII innovation ecosystem. Bioactivity and stability of media components and formulations must be ensured with quality control assurances. The ATB-MII must address the need for sustainable novel formulations that avoid limited supply demands of biosynthesized, rare or poorly defined media components. 

THRUST AREA 1c: Biomaterial scaffold precursors and biofactors. Prior to building 3D tissue scaffolds, biofabrication platforms require precursor starting materials that include diverse feed stocks comprised of synthetic and natural polymers, monomers, oligomers, extracellular matrix (ECM), peptides, proteins, hydrogels, cross-linkers and powders. Each biofabrication platform has its own requirements for feedstock.  For example, bioprinters require bio-ink formulations with specific viscosities and chemical treatment protocols suitable for living cells, while molding, micro- and nano-fabrication approaches often rely on harsher chemicals with multi-step post-processing protocols required to ensure minimal toxicity to cell components later in the biofabrication process. For manufacturing processes to become standard practice (enabled by the ATB-MII), tissue biofabrication must require a secured and standardized supply of both materials and biofactors during the tissue formation process. For these materials, the ATB-MII must help justify the use of these materials and define protocols for scale-up and manufacturing quality assurance. In all cases, the integration of biomaterial manufacturing and formulation technologies with tissue biofabrication must be ensured at all steps of the process.

THRUST AREA 1d: Testing and verification of starting materials. Verification of these starting materials must require a comprehensive array of analytical and biological testing methods as the diversity of starting materials varies significantly based on tissue end product and the biofabrication platform. Standardized tests and protocols must be established to ensure availability and reproducibility of feedstock materials. Often, scaffold precursors and biofactors are specialty chemicals or materials. It is encouraged that current testing procedures and standards be leveraged with the inclusion of commercial suppliers of these chemicals into the structure of the ATB-MII.  Of primary concern to the standardized testing and verification would be: (a) methods, protocols and standards to confirm various differentiated cell states irrespective of source; (b) tolerances and standards to confirm purity and alert to contaminants in media formulations and biomaterials, and; (c) defined and uniform pathways to assure accessibility of all starting materials including biomaterial precursors, bioactive components and living cells. The ATB-MII must also address testing and verification of starting materials, and coordinate and disseminate test plans to standardize starting material verification processes across laboratories and industries.

THRUST AREA 2: Biofabrication Platforms:  Biofabrication processes assemble both biomaterials and cells into three dimensional structures to create living tissue simulants. These processes are diverse and have matured over the past two decades from research innovations in the tissue engineering, regenerative medicine and organ-on-a-chip communities. Ideal biofabrication platforms enable control of cell-cell and cell-material interfaces in three dimensions. The ATB-MII must leverage current technologies and elevate emerging technologies to facilitate the manufacture of advanced tissues. The ATB-MII must also improve availability of these potentially disruptive technologies to individual innovators as well as end users in institutions of higher education, government and industry. The ATB-MII must additionally perform the role of incubator and developer for emerging biofabrication tools that will disrupt current tissue scaffold practice at the industrial level. That is, the ATB-MII technology portfolio must include an array of tools across the MRL spectrum from 4-7, acting to both pull technologies that are emerging from the innovation side of the scientific community as well as increasing accessibility of biofabrication platforms by pushing technologies out to the commercial sector. 

There is commonality in manufacturing capability gaps between all biofabrication platforms, including the following:

(a) Integrated, multidisciplinary, multi-platform biofabrication laboratories and foundries (overcome stove-piping, workspace, incubator, etc.)
(b) Availability, interoperability and usability of multi-tool platforms (technology together in a way that it can be used from one inventor to another)
(c) Ease of use and accessibility for all levels of industries and technical workforces
(d) Process sequencing and chain of custody
(e) Inability to measure and monitor biofabrication non-destructively
(i) in-line detection technologies
(ii) process analytics
(iii) toxicity to the cells
(iv) biodegradability/biocompatibility
(v) consistency of product during scale-up
(f) Lack of manufacturing specifications for engineered tissue
(i) sterility
(ii) biosafety (containment)
(iii) productivity
(iv) material properties (porosity, diffusion, stability, biodegradation, mechanics, bioactivity)
(v) quality control (reproducible cell number, viability and functionality)

These platforms may include but are not limited to: (a) nano- and micro-fabrication tools, (b) decellularized tissue, and (c) bioprinting technologies.

THRUST AREA 2a: Nano- and Micro-fabrication Tools: A range of nano- and micro-fabrication tools can be used to control the porosity, biodegradation rates, interfacial chemistry, mechanical properties and biocompatibility of tissue scaffolds. Nano- and micro-fabrication platforms can also be used to create sophisticated scaffolds to help control placement and differentiation of cells in the 3D construct through directed cell migration and attachment. These technologies can include electrospinning, photolithography, soft lithography, additive manufacturing, molding/casting and salt leaching. Nano- and micro-fabrication technologies hold advantages as these technologies are often more mature and thus more amenable to Good Manufacturing Practices (GMP). Additionally, as cells and biofactors are usually added to a previously fabricated scaffold, the processing and manufacturing conditions are not as constrained with respect to precursor materials, solvents, sterility and cross-linking procedures. The ATB-MII must address the requirement for finished scaffold materials to meet specifications for purity, biocompatibility, toxicity and biodegradability after any nano- or micro-fabrication processing, but before addition of cells or biofactors.

THRUST AREA 2b: Decellularized Tissue: The use of decellularized tissue as a suitable scaffold for engineered tissue has emerged over the past decade as one of the most promising biofabrication platforms available to researchers, especially for the reconstruction of tissues such as tendons and vasculature as well as for full organs. The decellularization process removes all native cells, leaving the natural biopolymers, extracellular matrix materials and native architecture (including vascularization) intact. Subsequent seeding of cells and biofactors into these scaffolds has resulted in improved nutrient delivery and waste removal, better cell attachment/differentiation, and overall 3D tissue structure and mechanical stability. However, decellularized tissues often have limited availability as they are usually derived from animals or human cadavers. These sources also contribute to lot-to-lot variability issues as scale-up and scale-out for manufacturing purposes is pursued.  The ATB-MII will need to help to define and standardize among other things, the scale of production, the protocols for decellularization, and cell seeding and subsequent differentiation.

THRUST AREA 2c: Bioprinting Technologies: The first living mammalian cells were printed over a decade ago using a variety of platforms including ink jet, extrusion pen, electrospinning and laser-based approaches. These technologies have evolved into biofabrication-ready tools, each with their own strengths and weaknesses. Some approaches dispense large amounts of cells and scaffolds (bio-inks) quickly with low resolution (~mm); while others deposit high resolution (~0.01mm) patterns of living cells at a slower overall rate. Some platforms can dispense bio-inks over a large range of viscosities and material properties while others are limited to inks for soft tissues only. Across all technologies, bioprinting tools appear ready to deliver a biofabrication platform that could revolutionize the way biological material is replicated and manufactured, especially for applications that require complex or highly heterogeneous tissues and where high throughput tissue constructs are required. Some common manufacturing challenges in bioprinter technologies include but are not limited to: (a) increasing speed and reproducibility while maintaining or improving print resolution; (b) incorporation of robotics and automation to scale-up and enhance reproducibility; (c) expanding the diversity and mechanical properties of printed 3D human tissue constructs (d) develop test and regulatory pathways for in vitro and in vivo bioprinted tissues, and; (e) define controlled platforms and systems that can be used across multiple laboratories and industries.

THRUST AREA 3: Process Design and Automation:  Current practice limits tissue biofabrication as a manufacturing process because most products are made one-by-one and by hand. Additionally, software for biofabrication platforms is often institution-specific, includes little adaptive control, and performs few cross-cutting functions across technologies, platforms or laboratories. The ATB-MII must bring automation and systems engineering to the fields of tissue engineering, regenerative medicine and organs-on-a-chip, elevating them from laboratory phenomena into a manufacturing process.  Integrated automation will lead to providing the same amount of material, in the same location, repeatedly, which is a prerequisite to scaling-up of tissue biofabrication platforms in the manufacturing world. Process design and automation tools will also need to help integrate individual technologies into comprehensive, multi-tool biofabrication platforms. In order to bring biofabrication platforms to non-specialized users in industry, institutions of higher education and to individual innovators, the ATB-MII will need to standardize process design, include demonstrating comprehensive and intuitive user interfaces that have assured accuracy and precision within all tissue biofabrication platforms. Additionally, for the ATB-MII to develop and translate biofabrication platform technologies that will drive new products and processes, they must perform at a high and reliable level while maintaining the capabilities developed by specialized users and innovators.

THRUST AREA 3a: Software: ATB-MII activities are needed to develop uniform and standardized software to: (a) lower the barrier to entry for non-specialized technicians, researchers and innovators; (b) promote uniform file types and cross-platform conversion/standardization; (c) promote robust process control, and; (d) include computer aided design and manufacturing (CAD/CAM) for multi-material, 4D (3D + time) products.
  
THRUST AREA 3b: Design and Automation: The ATB-MII must address manufacturing capability gaps in process design and automation, including: (a) process design for scale-out (move past one-by-one manufacturing) and scale-down (single unit dose or mass-production in quantities of one); (b) design, build and test simulation and rapid prototyping; (c) protocol optimization; (d) compatibility of major industrial processes and materials with biological systems and living cells; (e) integration of robotic hardware into biological procedures; (f) development of fast, high throughput and cost-effective methods to perform automated sampling,  sample analysis and to evaluate biological and material characteristics, and; (g) methods for real-time, non-destructive detection and monitoring tools.

THRUST AREA 4: Tissue Finishing and Testing Technologies:  Biofabricated living tissues are sensitive to environment and time. They require proper culture conditions to mature and continual nutrient delivery and waste removal. Additionally, significant testing and monitoring of the tissues is required to determine functionality and efficacy of the tissues with time. Multiple culture and maturation schemes can be used to ensure these outcomes and enable proper control and validation of the end products. The ATB-MII must use a diverse portfolio of culture and maturation methods, including but not limited to small and large-scale bioreactors, high throughput well plates and microfluidic chips, optimized to the type of application and scale required. Preservation and transport of the biofabricated tissue products is also a required step that needs to be compatible with the end use with respect to geography, user, and application. The ATB-MII must incorporate testing and validation of the finished biofabricated tissues as a crucial step to advancement of research products into a manufacturing process. 

THRUST AREA 4a: Tissue Culture, Conditioning and Maturation: Tissue culture, conditioning and maturation approaches are key components of achieving a human tissue simulant rather than just a collection of cells growing in three dimensions. Bioreactors are sophisticated chambers that can be used to control environmental and culture conditions for 3D tissues and cell/organoid suspensions. High throughput well plates can help scale tissue-based assays and also allow for biological replicates and testing. Microfluidic chips are being used to speed product delivery, reduce the amount of material required in the tissue biofabrication process, and facilitate non-destructive testing. One focus area of the ATB-MII could be the design, integration and scaling of bioreactors (serial, parallel, size-to-fit) and standardizing parameters and models of bioreactors based on tissue type. Although high throughput well plates are routine assay formats throughout all fields of biology, tissue-specific assays (specifically 3D tissue-based systems) lag behind more standard 2D applications such as trans-well inserts and flat-bottomed well plates. For example, the ATB-MII could focus on increasing the functionality, efficiency and accessibility of high throughput cell and tissue-based assays, with special attention to enhancing co-culture, barrier tissue and 3D tissue models that more accurately mimic the human state. This could include integration of bioprinting and/or automated, robotic dispensing technologies. Standardized tissue maturation and conditioning protocols are essential to support the ATB-MII technology strategy.

THRUST AREA 4b: Testing and Validation of Biofabricated Tissues: Biofabricated tissues currently are tested in individual laboratories for viability, functionality and efficacy. Integration of testing and validation procedures with culture, conditioning and maturation technologies oftentimes does not occur. Additionally, there are few if any standards that enable comparison of validation tests between laboratories or industries. The ATB-MII must focus on the reproducibility and scalability of testing methods as well as the integration of fast, high-throughput, non-destructive and cost-effective methods of testing, detection and monitoring of biofabricated tissues. This includes testing and validation methods that include but are not limited to detecting and/or monitoring:

(a) tissue viability and functionality
(b) diffusion parameters of tissue including barrier function
(c) oxygen concentration throughout the tissue and in the media influent and effluent
(d) cell distribution in 3D tissues
(e) cell character (phenotype)
(f) presence, identify and concentration of biomarkers

Biofabricated tissue product testing and validation cannot stop at the laboratory or manufacturing facility. Protocols and directives to ensure post-delivery success must also be developed. Therefore, the need for widely accepted protocols must be propagated to the end-user to measure tissue identity, viability, function and efficacy.

Education and Workforce Development 
Specific to the ATB-MII ecosystem is outreach to encourage workforce education, development and training. The ATB-MII has a separate and unique responsibility to support and encourage the integration of the educational programs, internships, and professional training and retraining that will advance the technical workforce for tissue biofabrication manufacturing and testing technologies.  One integral part of ATB-MII education and training is creating a structure around product assurance techniques and measures to support standards and regulations.

Creating an educated, skilled, and multi-disciplinary biotech workforce at all technical and supply-chain levels, from technician through researcher, that is capable of sustaining the commercial and DoD industrial base is critical for success of the ATB-MII and as well as a resource for member companies.  Success will require the development of tissue biofabrication and testing-relevant curricula for, and in partnership with, educational institutions, including universities and community colleges.    Efforts should also be made to provide students with the critical manufacturing and entrepreneurial skills that will prepare them for a successful transition to the workforce and success in the development and commercialization of tissue-related products.  Many of these activities can leverage existing research and educational programs, including the research and educational programs of the National Science Foundation. 
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The Sample Representations and Certifications are as required from the Overview Information in the FOA.
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Certifications for Assistance Instruments


1.  Certification Regarding Debarment, Suspension, and Other Responsibility Matters--Primary Covered Transactions


     (a)  The prospective primary participant certifies to the best of its knowledge and belief, that it and its principals:



(1)  Are not presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded by any Federal department or agency;



(2)  Have not within a three-year period preceding this proposal been convicted of or had a civil judgment rendered against them for commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a public (Federal, State or local) transaction or contract under a public transaction; violation of Federal or State antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, or receiving stolen property;



(3)  Are not presently indicted for or otherwise criminally or civilly charged by a governmental entity (Federal, State or local) with commission of any of the offenses enumerated in paragraph (a)(2) of this certification; and



(4)  Have not within a three-year period preceding this application/proposal had one or more public transactions (Federal, State or local) terminated for cause or default.


    (b)  Where the prospective primary participant is unable to certify to any of the statements in this certification, such prospective participant shall attach an explanation to this proposal.


2.  Certification Regarding Drug-Free Workplace Requirements


Alternate I.  (Applicants Other Than Individuals)


     (a)  The applicant certifies that it will or will continue to provide a drug-free workplace by:



(1)  Publishing a statement notifying employees that the unlawful manufacture, distribution, dispensing, possession, or use of a controlled substance is prohibited in the applicant’s workplace and specifying the actions that will be taken against employees for violation of such prohibition;



(2)  Establishing an ongoing drug-free awareness program to inform employees about—




(i)  The dangers of drug abuse in the workplace;




(ii)  The applicant’s policy of maintaining a drug-free workplace; 




(iii)  Any available drug counseling, rehabilitation, and employee assistance programs; and


(iv)  The penalties that may be imposed upon employees for drug abuse violations occurring in the workplace;



(3)  Making it a requirement that each employee to be engaged in the performance of the assistance instrument be given a copy of the statement required by paragraph (a)(1);



(4)  Notifying the employee in the statement required by paragraph (a)(1) that, as a condition of employment under the assistance instrument, the employee will—




(i)  Abide by the terms of the statement; and




(ii)  Notify the employer in writing of his or her conviction for a violation of a criminal drug statute occurring in the workplace no later than five calendar days after such conviction;



(5)  Notifying the agency in writing, within ten calendar days after receiving notice under paragraph (a)(4)(ii) from an employee or otherwise receiving actual notice of such conviction.  Employers of convicted employees must provide notice, including position title, to every grants officer or other designee on whose grant activity the convicted employee was working, unless the Federal agency has designated a central point for the receipt of such notices.  Notice shall include the identification number(s) of each affected assistance instrument;



(6)  Taking one of the following actions, within 30 calendar days of receiving notice under paragraph (a)(4)(ii), with respect to any employee who is so convicted—




(i)  Taking appropriate personnel action against such an employee, up to and including termination, consistent with the requirements of the Rehabilitation Act of 1973, as amended; or




(ii)  Requiring such employee to participate satisfactorily in a drug abuse assistance or rehabilitation program approved for such purposes by a Federal, State, or local health, law enforcement, or other appropriate agency;  



(7) Making a good faith effort to continue to maintain a drug-free workplace through implementation of paragraphs (a)(1), (2), (3), (4), (5) and (6).


     (b)  The applicant may insert in the space provided below the site(s) for the performance of work done in connection with the specific assistance instrument:


Place of Performance (Street address, city, county, State, zip code)


________________________________________________________________________


________________________________________________________________________


________________________________________________________________________


Check □ if there are workplaces on file that are not identified here.


Alternate II. (Applicants Who Are Individuals) 


(a)  The applicant certifies that as a condition of the assistance instrument, he or she will not engage in the unlawful manufacture, distribution, dispensing, possession, or use of a controlled substance in conducting any activity with the assistance instrument;


(b)  If convicted of a criminal drug offense resulting from a violation occurring during the conduct of any activity under this assistance instrument, he or she will report the conviction in writing, within 10 calendar days of the conviction, to every assistance instrument office or other designee, unless the Federal agency designates a central point for the receipt of such notices.  When notice is made to such a central point, it shall include the identification number(s) of each affected assistance instrument.


3.  Certification for Contracts, Grants, Loans, and Cooperative Agreements Regarding Lobbying


     (a)  The undersigned certifies, to the best of his or her knowledge and belief, that:


(1)  No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to any person for influencing or attempting to influence an officer or employee of an agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with the awarding of any Federal contract, the making of any Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, and the extension, continuation, renewal, amendment, or modification of any Federal contract, grant, loan, or cooperative agreement.


(2)  If any funds other than Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the undersigned shall complete and submit Standard Form-LLL, ``Disclosure Form to Report Lobbying,'' in accordance with its instructions.


(3)  The undersigned shall require that the language of this certification be included in the award documents for all subawards at all tiers (including subcontracts, subgrants, and contracts under grants, loans, and cooperative agreements) and that all subrecipients shall certify and disclose accordingly.


     (b)  This certification is a material representation of fact upon which reliance was placed when this transaction was made or entered into.  Submission of this certification is a prerequisite for making or entering into this transaction imposed by section 1352, title 31, U.S. Code.  Any person who fails to file the required certification shall be subject to a civil penalty of not less than $10,000 and not more than $100,000 for each such failure.


4.  Representation By Corporations Regarding An Unpaid Delinquent Tax Liability Or A Felony Conviction Under Any Federal Law-Fiscal Year 2014 Appropriations (Deviation) (Feb 2014) 


(a) In accordance with sections 8113 and 8114 of the Department of Defense Appropriations Act, 2014, and sections 414 and 415 of the Military Construction and Veterans Affairs and Related Agencies Appropriations Act, 2014 (Public Law 113-76, Divisions C and J), none of the funds made available by those divisions (including Military Constructions funds) may be used to enter into an agreement with any corporation that-


(1) Has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability, unless the agency has considered suspension or debarment of the corporation and made a determination that this further action is not necessary to protect the interests of the Government; or


(2) Was convicted of a felony criminal violation under any Federal law within the preceding 24 months, where the awarding agency is aware of the conviction, unless the agency has considered suspension or debarment of the corporation and made a determination that this action is not necessary to protect the interests of the Government.


(b) The Offeror represents that –


(1) It is [  ] is not [  ] a corporation that has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability,


(2) It is [  ] is not [  ] a corporation that was convicted of a felony criminal violation under a Federal law within the preceding 24 months.


5.  Representation By Corporations Regarding An Unpaid Delinquent Tax Liability Or A Felony Conviction Under Any Federal Law--Fiscal Year 2014 Appropriations (Deviation)  (Oct 2013)


(a)  In accordance with section 101(a) of Division A of the Continuing Appropriations Act, 2014 (Pub. L. 113-46), none of the funds made available by that Act for DoD (including Military Construction funds) may be used to enter into an agreement with any corporation that--




(1)  Has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability, where the awarding agency is aware of the unpaid tax liability, unless the agency has considered suspension or debarment of the corporation and made a determination that this further action is not necessary to protect the interests of the Government; or




(2)  Was convicted of a felony criminal violation under any Federal law within the preceding 24 months, where the awarding agency is aware of the conviction, unless the agency has considered suspension or debarment of the corporation and made a determination that this action is not necessary to protect the interests of the Government.



(b)  The Offeror represents that--




(1)  It is [  ] is not [  ] a corporation that has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability,




(2)  It is [  ] is not [  ] a corporation that was convicted of a felony criminal violation under a Federal law within the preceding 24 months.

6.  Representation By Corporations Regarding An Unpaid Delinquent Tax Liability Or A Felony Conviction Under Any Federal Law--Fiscal Year 2013 Appropriations (Deviation)  (Apr 2013)


(a)  In accordance with sections 8112 and 8113 of Division C and sections 514 and 515 of Division E of the Consolidated and Further Continuing Appropriations Act, 2013, (Pub. L. 113-6) none of the funds made available by that Act for DoD (including Military Construction funds) may be used to enter into an agreement with any corporation that--




(1)  Has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability, where the awarding agency is aware of the unpaid tax liability, unless the agency has considered suspension or debarment of the corporation and made a determination that this further action is not necessary to protect the interests of the Government; or




(2)  Was convicted of a felony criminal violation under any Federal law within the preceding 24 months, where the awarding agency is aware of the conviction, unless the agency has considered suspension or debarment of the corporation and made a determination that this action is not necessary to protect the interests of the Government.



(b)  The Offeror represents that--




(1)  It is [  ] is not [  ] a corporation that has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability,




(2)  It is [  ] is not [  ] a corporation that was convicted of a felony criminal violation under a Federal law within the preceding 24 months.

7.  Representation By Corporations Regarding An Unpaid Delinquent Tax Liability Or A Felony Conviction Under Any Federal Law--Dod Appropriations (Deviation)  (Jan 2013)


(a)  In accordance with section 101(a)(3) of the Continuing Appropriations Resolution, 2013, (Pub. L. 112-175) none of the funds made available by that Act for general appropriations may be used to enter into an agreement with any corporation that--




(1)  Has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability, where the awarding agency is aware of the unpaid tax liability, unless the agency has considered suspension or debarment of the corporation and made a determination that this further action is not necessary to protect the interests of the Government.




(2)  Was convicted of a felony criminal violation under any Federal law within the preceding 24 months, where the awarding agency is aware of the conviction, unless the agency has considered suspension or debarment of the corporation and made a determination that this action is not necessary to protect the interests of the Government.



(b)  The Offeror represents that--




(1)  It is [  ] is not [  ] a corporation that has any unpaid Federal tax liability that has been assessed, for which all judicial and administrative remedies have been exhausted or have lapsed, and that is not being paid in a timely manner pursuant to an agreement with the authority responsible for collecting the tax liability,


(3) It is [  ] is not [  ] a corporation that was convicted of a felony criminal violation under a Federal law within the preceding 24 months.


-------------------------------------------------------------------------------------------------------------------


8.   As an authorized representative, I hereby make the above certifications on behalf of the offeror.


		Broad Agency Announcement(BAA) or Funding Opportunity Announcement(FOA)  No.:  




		Proposal Title:  






		Name of Applicant:






		Typed or printed name and title of official certifying on behalf of Applicant:






		Signature of official certifying on behalf of Applicant:




		Date:








-------------------------------------------------------------------------------------------------------------------

9.  Applicant shall provide the following information:


    (a)  Applicant’s Taxpayer Identification Number (TIN): _________________________ 

    (b)  Applicant’s applicable Commercial and Government Entity (CAGE) Code:  __________
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Foreword

The interagency Advanced Manufacturing National Program Office (AMNPO) is hosted by the National
Institute of Standards and Technology (NIST). Creation of the AMNPO flows from the recommendation
of the President’s Council of Advisors on Science and Technology (PCAST), in its June 2011 Report to the
President on Ensuring American Leadership in Advanced Manufacturing,® that the Federal government
launch a concerted, whole-of-government Advanced Manufacturing Initiative. To that end, this interagency
office is charged with:

e Convening and enabling industry-led, private-public partnerships focused on manufacturing
innovation and engaging U.S. educational institutions, and

o Designing and implementing an integrated whole-of-government advanced manufacturing
initiative to facilitate collaboration and information sharing across federal agencies.

By coordinating federal resources and programs, the AMNPO seeks to enhance technology transfer in U.S.
manufacturing industries and help companies overcome technical obstacles to scaling up production of new
technologies.

The National Network for Manufacturing Innovation (NNMI) program has the goal of advancing American
domestic manufacturing.? The program will seek to accomplish this by creating a robust national innovation
ecosystem anchored by a network of Manufacturing Innovation Institutes (Institutes). The NNMI will fill
a gap in the innovation infrastructure, allowing new manufacturing processes and technologies to progress
more smoothly from basic research to implementation in manufacturing. The NNMI program will have a
scale and focus that is unique, and it is built upon concepts of a strong public-private partnership.

! Report available at
http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-advanced-manufacturing-june2011.pdf .
2 President Obama to Announce New Efforts to Support Manufacturing Innovation, Encourage Insourcing,
http://www.whitehouse.gov/the-press-office/2012/03/09/president-obama-announce-new-efforts-support-
manufacturing-innovation-en.






Abstract

Using a strategy of broad public engagement, in April 2012, the Advanced Manufacturing National
Program Office (AMNPO) began collecting input on the National Network for Manufacturing Innovation
(NNMI) program design. The collection of information from the public was initiated by a NIST Request
for Information (RFI), published in the Federal Register,® followed by a series of regional workshops
sponsored by the AMNPO and partner agencies, and focused on the issues presented in the RFI. Reports
summarizing the responses to the RFI and the comments received at each workshop were published.* In
January 2013, the National Network for Manufacturing Innovation: A Preliminary Design report was
published, built upon public input received.®

Subsequently, an AMNPO Intellectual Property (IP) task team was formed to develop and recommend IP
policy for the National Network for Manufacturing Innovation. A draft set of recommended IP principles,
intended to guide Institutes, was published as part of a Request for Information® on November 13, 2013’
and public comments were received through December 13, 2013%. Additional input on the set of
recommended IP principles for the NNMI was received from the President’s Advanced Manufacturing
Partnership 2.0 (AMP 2.0)° and by reviewing lessons learned from the first pilot NNMI institute, America
Makes. Further, efforts were made to learn from prior public-private partnerships in advanced
manufacturing including SEMATECH. Together, this input formed the basis of the recommended IP
principles below.

3 “Request for Information on Proposed New Program: National Network for Manufacturing Innovation (NNMI),”
77 FR 26509, May 4, 2012. Available at https://federalregister.gov/a/2012-10809.

4 Reports are available at http://www.manufacturing.gov/pubs_resources.html, under the “Advanced Manufacturing
National Program Office (AMNPO)” heading.

5 Available at http://www.manufacturing.gov/pubs_resources.html.

6 Available at https://www.federalregister.gov/articles/2013/11/13/2013-27157/draft-guidance-on-intellectual-
property-rights-for-the-national-network-for-manufacturing-innovation.

7 Available at http://www.manufacturing.gov/docs/nnmi_draft_ip.pdf.

8 Available at http://manufacturing.gov/docs/nnmi_draft IP_comments.pdf.

9More information available at http://www.manufacturing.gov/amp.html.






A. BACKGROUND

The Advanced Manufacturing National Program Office (AMNPO) Intellectual Property (IP) task team
was formed to investigate IP matters as they relate to the proposed National Network for Manufacturing
Innovation (NNMI or Network) program. The NNMI program purpose is to establish a network of
regional, shared-use Institutes to strengthen the Nation’s innovative infrastructure through private-public
collaborations for advancing manufacturing technology within the U.S. The vision involves U.S.
companies and educational institutions, supported by government, coming together to align and leverage
all available resources in developing world-leading manufacturing technologies and capabilities for
national and global impact.! Some of the national goals of the NNMI are to:

e Encourage manufacturing location?, especially emerging supply chains, within the U.S;

o Allow new manufacturing processes and technologies to progress more smoothly from basic
research to implementation in manufacturing® within the U.S.;

o Create an effective manufacturing research infrastructure for U.S. industry and academia to
collaborate in solving industry-relevant problems?;

e Provide shared facilities to local start-ups and small manufacturers to help them scale up new
technologies, accelerate technology transfer to the marketplace, and facilitate the adoption of
innovative developments across supply chains®; and

e Build workforce skills at all levels® of industry need.

The objective of the IP task team was to evolve IP principles that support these goals to help facilitate
Institute and NNMI planning. It is recognized that the IP policies of the NNMI will affect the efficiency of
developed manufacturing technologies transitioning into the marketplace. To that point, a past
recommendation of the President’s Council of Advisors on Science and Technology (PCAST) was that
R&D projects conducted at the NNMI Institutes be performed under “a strong IP protocol that favors
manufacturers.” Further, the IP policies of the NNMI can also influence who will participate in the NNMI.
Small-to-medium-sized manufacturers (SMMSs) can lack the legal resources to operate under burdensome
IP policies. SMMs have been consistently targeted among those stakeholders who can most benefit from
the shared-use capabilities and facilities to be available through the NNMI.

On November 13, 2013, a draft set of recommended IP principles for the NNMI was published in the
Federal Register with a request for public comment.> As of December 13, 2013, twenty-nine individual
public comments were received, submitted by seven organizations across industry, academia, nonprofits,
and government. Additional input on the set of recommended IP principles for the NNMI was received
through the Advanced Manufacturing Partnership 2.0, a working group of the President’s Council of

! See transcript available at http://www.whitehouse.gov/sites/default/files/docs/the_case_for_a_manufacturing
renaissance_gene_sperling_7-25-2013 final_p....pdf (page 14) and the report available at
http://www.manufacturing.gov/docs/nnmi_prelim_design.pdf (page ii).

2 See transcript available at http://www.whitehouse.gov/sites/default/files/docs/the_case for_a_manufacturing
renaissance_gene_sperling_7-25-2013 final_p....pdf, page 4.

3 See report available at http://www.manufacturing.gov/docs/nnmi_prelim_design.pdf, page i.

4 See report available at http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast_amp_steering
committee_report_final_july 17 2012.pdf, page 24.

5> “Draft Guidance on Intellectual Property Rights for the National Network for Manufacturing Innovation and Draft
Institute Performance Metrics for the National Network for Manufacturing Innovation,” 78 FR 68030, November
13, 2013. Available at https://federalreqgister.gov/a/2013-27157.






Advisors on Science and Technology. Efforts were also made to incorporate lessons learned from America
Makes regarding the formation of IP agreements. Further, efforts were made to learn from prior public-
private partnerships in advanced manufacturing including SEMATECH.

B. RATIONALE

The rationale for the recommended principles discussed below is built upon common viewpoints and
perspectives expressed across the various inputs received. One common perspective is the need to consider
IP policies that encourage participation from SMMs. SMMs can lack the legal resources to adequately
review large numbers of legal agreements. One way Institutes can help engage SMMs is through the use of
standard agreements and policies particularly those surrounding the confidential treatment of background
IP, pre-existing data and generated data.

Another common perspective is that Institutes should not consider IP as a source of revenue for fiscal
sustainability. This is considered a necessary and best practice for gaining participation from both large
manufacturers and SMMs alike. IP should be viewed as the necessary means for delivering value for
membership fees. IP policies, consistent with the NNMI goal to accelerate technologies into the
marketplace, are needed to help minimize negotiations and reduce transaction costs associated with IP after
invention decreasing the burden of Institute IP management. A good means to accomplish this is to provide
broad IP guidelines at the Institute-level while encouraging members to pre-negotiate more specific IP
terms at the project level prior to the start of the project.

In addition, NNMI IP policies must conform to government requirements for IP. The IP provisions of the
Bayh-Dole Act are an existing framework for promoting the commercialization and public availability of
federally-funded research. Further, the Institutes must consider the implications of issues such as
government purpose rights, publication and export control on IP dissemination.

C. RECOMMENDATIONS

The recommendations herein rely heavily on standard industry practices as well as existing statutes,
administrative practices and federal policies regarding funded research. Within these recommendations,
the following definitions apply:

e Institute-Developed Intellectual Property (IDIP) is defined as intellectual property (IP)
developed as a result of Institute-funded projects. Institute funds include any funds that are
payable to an awarded project by an Institute regardless of the source of funding.

¢ Non-Institute-Developed IP (NDIP) is defined as IP developed as a result of projects using
Institute infrastructure but not funded with Institute funds. Examples can include externally-
contracted research, fee-for-service activities, industry crowd-funded projects and company
incubation.

The recommendations are presented in the following table.





Category

Recommended Institute IP Principles

Institute-level
Intellectual
Property
Management

Individual Institutes should develop, as part of each Institute’s Governance
and Membership Agreement, an intellectual property management plan that
addresses, at a minimum, IP ownership, definition and dissemination of
institute-developed IP and non-institute-developed IP, technology licensing,
the treatment of confidential data (e.g. trade secrets) and background IP, right
to publish, the handling of disputes related to IP within the Institute, and the
transfer of IP to members prior to dissolution of the Institute.

Project-level

Institutes should encourage applied research project team partners to pre-
negotiate IP terms no later than the start of a joint project. At a minimum,

Lr;?;f:tt;al the_se pre-negotiate_d terms sh0L_JId include IP ownershi_p,_licensing, o
maintenance and dispute handling as well as any restrictions on publication of
Management -
jointly owned IP.
Unless otherwise stipulated in a prior agreement, all IP generated within the
IP Ownership Institute should be owned by the Institute member(s) employing the
Inventor(s). IP with co-inventors’ should be jointly owned by employers.
Members creating IDIP should grant the Institute and members-in-good-
standing (according to its membership agreement), at the time of creating the
IDIP, a limited, non-exclusive, license to use the IDIP for the member’s
Institute- internal research or development purposes, but NOT to make, use, or sell
Developed IP products or processes coming from the IDIP. License terms for commercial
Rights use (including royalties) are to be negotiated in good faith in a separate

agreement from the membership agreement. Rights to IDIP are available to a
member only for IP developed during the time which the member is in good
standing.

Non-Institute-
Developed IP
Rights

Intellectual property developed within the Institute facilities or networked
organizations, without federal or Institute funds as NDIP need not be shared
with other members and is not considered IDIP. Use of facilities and
equipment for these purposes must be at full cost recovery rates, for all
members, according to federal contract regulations. Ownership and joint
ownership of patents for NDIP projects should be determined by project
agreement.

The use of government-funded Institute equipment and facilities, charged at
full cost recovery rates, during research conducted at an Institute, solely with
industry funds, should not create a government use right or “march in right”
for resultant NDIP.

Background IP

Background IP is owned by the supplier of the IP, and no rights are forfeited
by bringing that IP into Institute projects.

The owner of any background IP shall allow its use by partners on a project-
by-project basis for the term of and sole purpose of the project. In the event
that the parties deem the said background IP may be instrumental in the
further use and deployment of the technology, process or product developed
via the work of the partners participating in the project, the partners will
provide by license agreement for the continued use of the IP beyond the close
of the said project as deemed necessary and agreed upon by the owner of the
IP in the initial project agreement.






Category

Recommended Institute IP Principles (continued)

Data Rights
and
Management

As part of the intellectual property management plan of an Institute, Institutes
should develop a data plan that complies with export control law, defines and
differentiates the type of data within the Institute (limited rights, Institute
protected, project protected, unlimited rights, etc.), and defines the data access
and control needed to maintain confidentiality and cybersecurity. The plan
should make use of cybersecurity best practices. One example is the Security
and Exchange Commission's OCIE cybersecurity initiative® guidelines for
registered investment organizations. Using these cybersecurity best practices
can help to standardize the protection of IP, to identify unusual activity or
attempts to steal IP.

10

Pre-existing data remains the property of the original owner. Pre-existing
proprietary data, labeled as proprietary, are held confidential unless released
by the owner.

11

Generated data are owned by the member(s) generating the data. Generated
data are held confidential for an agreed upon period of time. Data that is
generated by parties under an Institute-funded project will be owned jointly
by the members generating the data and the Institute unless an agreement
stating otherwise is mutually agreed upon by the Institute and other parties
involved. The federal government retains rights to Institute generated data
and IP consistent with the authorities of the government funding agency and
applicable Office of Management and Budget (OMB) published guidance.

12

Pre-existing & generated data are free to use by all members unless marked
proprietary by the owner. Protection of proprietary data requires that all
proprietary data must be properly marked as proprietary. Usual exclusions
includes data already in possession, data independently developed, data that
becomes publicly available without breach, and data from a third party
received without restrictions.

Right to
Publish

13

An Institute within the NNMI shall have policies that allow for the results of
federally funded research to be made publicly available through publication.
However, some data may have significant proprietary value, and it is
permitted to delay publication for a certain period of time so that participants
may assess the proprietary value and patentable nature of the project findings.

Government
Rights

14

To the extent permitted by law, all members, regardless of type, should have
the same rights to request to retain title of the IP generated under an Institute
project involving federal funding.

One potential principle discussed at length was the use of background IP in lieu of membership fees. The
team decided not to include this concept as a principle but rather to allow the Institutes to make this

determination on their own based on membership input.

Concerns included the subjective nature of

valuating the background IP being provided requiring substantial resources for analysis and leading to
concerns over the equity of membership fees which could erode the membership base.

6 http://www.sec.gov/ocie/announcement/Cybersecurity+Risk+Alert++%2526+Appendix+-+4.15.14.pdf






D. CONCLUSIONS

The IP strategy for large consortia is difficult to develop beforehand without all parties involved. The
recommended NNMI Institute IP principles contained in this document are intended to address the primary
IP issues that Institutes will likely face. It is intended that underneath these guidelines, the Institutes will
develop specific IP strategies and plans appropriate for their membership. The intent of this guidance is to
provide a flexible framework to Institutes in designing their IP strategies while clarifying key IP rights.

In particular, specific strategies are needed for how to incentivize participation by regional SMMs who are
likely to be major users of the NNMI shared-infrastructure. SMMs lack the infrastructure for scale-up and
distribution to rapidly bring technologies to market. Therefore, incentives are needed within project-level
agreements and commercial licensing agreements to provide SMMs the revenue to benefit from project
participation. Development of these and other types of agreements will be critical in fully engaging the
diverse spectrum of manufacturing industry within the NNMI.






