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1. INFORMATION ON CASIS AND NEW SUBMISSION PROCEDURES  

The Center for the Advancement of Science in Space (CASIS) is an IRC Section 501(c)(3) entity 
responsible for management of the International Space Station (ISS) U.S. National Laboratory under a 
Cooperative Agreement with NASA (NNH11CD70A). Per Section 504 of the NASA Authorization Act of 
2010, the purpose of CASIS is to maximize the value of the investment the U.S. government made in the 
ISS National Lab and demonstrate the scientific and technological productivity of the ISS National Lab 
over the next decade. CASIS seeks to advance scientific research, technology development, and 
education in conjunction with utilization of the ISS, managing a diverse research, technology, and 
education portfolio across a broad range of scientific fields. 

1.1 CASIS Goals  

a) Stimulate, develop, and manage the U.S. national uses of the ISS National Lab by U.S. 
government agencies, academic institutions, and private firms.  

b) Develop tools and techniques to communicate the value of uses of the ISS research 
platform and increase the return on the U.S. investment in the ISS National Lab. 

1.2 CASIS Strategies and Objectives  

a) Identify the capabilities of the ISS and provide breakthrough opportunities for uses in 
science and applications, technology development, and education, including human 
health, biological sciences, biotechnology, biological research, energy and biofuels, 
physical and materials science and development, engineering research and technology 
development, and Earth and space imaging and observations. 

b) Identify and prioritize research pathways, ensuring diversity without over-committing 
ISS National Lab resources. 

c) Increase customer base and facilitate the matching of research pathways with qualified 
funding sources.  

d) Formulate a comprehensive portfolio of activities to maximize the value of the ISS 
National Lab as a venue for education activities. 

e) Track the research portfolio and projects to understand and communicate the net value 
created.  

2. DESCRIPTION OF RESEARCH GRANT 

2.1 Purpose of Grant 

The purpose of this Request for Proposals (RFP) is to solicit applications directed towards utilization of 
the ISS National Lab by commercial and academic investigators for flight research projects in the field of 
materials science. Responsive applications will describe using the space environment for development 
and testing of materials and components that will lead to Earth-based applications and increase the 
return on the U.S. investment in the ISS National Lab. The CASIS mission to the ISS National Lab is to 
advance science research and technology development, expand human knowledge, inspire and educate 
the next generation, foster the commercial development of space, and demonstrate scientific 
capabilities in space for Earth benefit. To execute this mission, CASIS seeks flight research investigations 
that develop new or improve existing materials that will have direct terrestrial benefit. CASIS is targeting 
proposals for materials science in the areas including, but not limited to, microstructure study, 
crystallization, and other phase transitions. Both internal and external hardware platforms are available 
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to utilize the microgravity environment and the extreme conditions of space, towards further 
understanding the synthesis and properties of new and existing materials.  

2.2 Award Information 

CASIS anticipates total funding for this solicitation to be up to $1 million. The number of grants awarded 
and the amount of the grants will depend on the number of meritorious applications received and 
instrument/equipment/resources requested, but proposed budgets in Step-2 proposals (the 2 Step 
process is explained below, in Section 3) should not exceed $200K for external platform experiments or 
$300K for internal experiments. CASIS will cover all implementation partner and flight hardware costs 
for payloads or deployments on the NanoRacks external platform, inclusive of launch, payload 
integration, and in-orbit mission costs. CASIS will not cover implementation partner and flight hardware 
costs for internal payloads, and respondents should include these costs in their proposal budgets. CASIS 
anticipates awarding grants for flight projects by the end of calendar year 2014. 

2.3 Deadline for Completion of Project 

Selected projects utilizing the external platform must be ready for flight within 12 months of the award 
date and must be completed (with final report submitted) by six months postflight. Selected projects 
utilizing hardware and facilities within the internal/pressurized volume of the ISS must be ready for 
flight within 18-24 months of the award date and must be completed (with final report submitted) by six 
months postflight. If flight schedules change, investigators may modify proposed timelines, subject to 
review and approval by the CASIS Operations team.  

2.4 Background 

The ISS National Lab supports a variety of platforms to exploit the unique environment of space for the 
development and testing of new materials.  

Many specific conditions of interest are available only in the space environment: 

a) Microgravity can influence the crystal growth process and the molecular structure of a material 
during phase changes. The loss of thermal convection, sedimentation, hydrostatic pressure, and 
buoyancy can all contribute to the change in behavior of materials undergoing phase changes in 
space. 

b) The microgravity environment also enables the measurement of thermophysical properties such 
as diffusion coefficients and surface tension–driven convection that are often present in 
materials processes but are difficult to measure in Earth-based labs.  

c) The external environment of the ISS allows for materials exposure to extreme ultraviolet 
radiation, atomic oxygen, vacuum, and orbiting man-made debris that can all affect material 
structure and their respective physical properties. 

 
On Earth, it may be possible to subject a material to one of these conditions at a time, but the combined 
effects of these conditions can be investigated only in space. Moreover, while Earth-based experiments 
are often conducted under artificial conditions to provide simulated extreme operational conditions, 
space is the ultimate test condition: simultaneous exposure to multiple environmental extremes. For 
example, space studies can provide mechanistic insights into scientific phenomena such as material 
microstructure, structural failure, crystallization, and other phase transitions of materials.  



   

 5  
 

 

2.5 Research and Technology Development Objectives 

Proposals should seek to exploit the space environment for testing of materials. It is expected that 
applications will utilize the hardware described in Appendix I for the development or testing of materials 
that have commercial applications on Earth. In addition to the hardware listed in Appendix I, 
investigators may utilize their own developed hardware for projects, provided they have been tested 
and flight certified before the anticipated award dates. Examples of materials that may be utilized for 
testing include (but are not limited to): 

a) Metals 
b) Alloys 
c) Biomaterials 
d) Nanomaterials 
e) Composites 
f) Organics 
g) Semiconductors 
h) Granular Materials 
i) Glasses and Ceramics 
j) Polymers 

Proposed projects may include: 

a) Microstructure Study: Experiments where materials samples utilize microgravity and potentially 
other features of the space environment. An internal or external platform may be used, 
depending on the desired variables for testing. The microstructure of the material may be 
examined both during and after the exposure to the conditions described in section 2.4.  

b) Crystallization: Experiments in which samples are placed in one of the selected hardware 
facilities and subjected to specific experimental conditions that promote sample crystallization.  

c) Other Phase Transitions: In addition to crystal growth, samples can utilize the hardware to study 
other phase changes that may lead to a better understanding of materials processes. For 
example, systems with complex phase diagrams often undergo various phase transformations 
during the processing of a material. The phase changes, which can be experimentally studied on 
the ISS, are dependent on the physical properties of the material and the conditions that can be 
controlled by the available hardware. 
 

Proposals focused on testing an existing material should describe the material and include information 
from ground-based studies. Proposals should explain the new experimental outcomes that may result 
from using the space environment, including potential influence on commercial applications.  

CASIS strongly recommends submitting letters of support to demonstrate feasibility or commercial 
interest, when applicable.  

CASIS will assist grantees in translating ground-based experiments into space-appropriate models. 
However, each proposer should be familiar with the capabilities of flight hardware and ISS National Lab 
facilities for in-orbit studies. Details regarding flight-certified and ground-experiment hardware are 
included in Appendix I of this RFP (see below). Additional information on other implementation partners 
is available on the CASIS website at http://www.iss-casis.org/IP Directory. Information on ISS facilities is 
available in NASA publication NP-2012-10-027-JSC, International Space Station Facilities: Research in 
Space 2013 and Beyond, which is available on the CASIS website at  

http://www.iss-casis.org/CASISBasics/ForResearchers/DirectoryofImplementationPartners.aspx
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http://www.iss-casis.org/solicitations. An ideal proposal will demonstrate investigator knowledge of the 
significant challenges and importance of translating ground-based experimental or testing methods into 
methods compatible with flight hardware. If proposing to develop new hardware, proposers should be 
familiar with the guidelines and constraints for successful approval and flight, also found at the Web 
address above. All proposers should read this online material as well as Appendix I and section 2.8 
below, “Available Hardware and Facilities,” to clearly understand the hardware platform and 
capabilities on the ISS. 

2.6 Qualifications of Grantee 

Any U.S. institution that can respond to the target area described in this RFP may apply. However, CASIS 
will not consider projects using non-U.S. sponsorship. 

Please note: Due to the limitations of the CASIS Cooperative Agreement, CASIS does not provide funds 
for proposals submitted by NASA employees or federal employees of other government agencies. 

Before submitting Step-1 proposals, new-to-space proposers are strongly encouraged to consult with 
the CASIS Operations team (opsinfo@iss-casis.org) for feedback regarding feasibility and compliance 
with flight requirements and capabilities. (Step-1 proposals are abbreviated proposal submissions that 
contain project summary information, a high-level project plan, and a statement of relevance to the 
CASIS RFP and CASIS goals [see Section 3].) The Operations team will be available for these consultations 
until 24 hours prior to the submission date for Step-2 Proposals. CASIS also encourages proposers to 
seek the support of implementation partners (service providers who assist in payload integration) that 
have experience in and understand the requirements for space-based research. See Appendix I in this 
RFP and http://www.iss-casis.org/IP Directory for suggested implementation partners. 

2.7 Services and Support Provided by CASIS 

CASIS offers many support services to enable efficient execution of space-science initiatives, even for 
first-time users. In accordance with its cooperative agreement with NASA, CASIS will assist researchers 
and grantees in transitioning their science and research experiments into manifested payloads—
including identifying and executing steps to meet the requirements discussed below and in Section 4.10 
titled “Progress Reports.”  

Services include solicitation and coordination of implementation partners, identification of and 
facilitation in acquiring required hardware and software, access to state-of-the-art laboratories, 
coordination of ground-based work, and coordination with NASA. CASIS will facilitate these processes. 
Service provider costs are the responsibility of the grantee(s); CASIS does not cover these costs unless 
the written agreement between the grantee(s) and CASIS so specifies and all parties agree. However, as 
noted in Section 2.2, CASIS will cover all implementation partner and flight hardware costs for payloads 
or deployments on the NanoRacks external platform, inclusive of launch, payload integration, and in-
orbit mission costs. CASIS will not cover implementation partner and flight hardware costs for internal 
payloads, and respondents should include these costs in their proposal budgets. Proposers with internal 
payloads should thus contact prospective implementation partners while developing their application 
and should include the implementation cost in the budget.  

For funded projects, CASIS will provide without charge access to in-orbit facilities, data processing 
capabilities, and crew time for experiments. NASA will supply transport and in-orbit resources within the 

http://www.nasa.gov/pdf/739318main_ISS%20Utilization%20Brochure%202012%20Screenres%205-22-13.pdf
mailto:opsinfo@iss-casis.org
http://www.iss-casis.org/CASISBasics/ForResearchers/DirectoryofImplementationPartners.aspx
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available capacity and without additional cost. The grantee will be responsible for all other costs. In 
addition to overall project management, CASIS will facilitate the following specific support services. 

Before research on the ISS begins, CASIS offers ground-based products and services for grantees to 
assist with science definition and payload development. CASIS can facilitate: 

 Access to a large repository of previous space experiments with promising commercial 
development and innovation 

 Collaboration with experienced payload developers and other subject matter experts to 
ensure successful experiments and completion of all mission requirements; to provide 
payload integration support and to coordinate with NASA in crew training, procedure 
development, and timeline activities planning 

 Help in finding resources for compliance with export control regulations 

 Access to a state-of-the-art facility offering specialized capabilities for payload 
verification testing and pre-launch processing 

 Coordination with NASA and launch vehicle providers to produce an integrated schedule 
 

During flight, CASIS offers project management services and support for product development to 
facilitate the interface between the investigator, the implementation partner, and NASA: 

 Coordination of "real time" in-orbit payload operations 

 Development of data and software interfaces 

 Coordination of contingency planning and mission changes to preserve science 
objectives 

 
After completion of research on the ISS, CASIS may facilitate additional services: 

 Identification of appropriate facilities for post-processing activities 

 Coordination with implementation partners to ensure that all postflight data and report 
requirements are submitted to NASA and the principal investigator (PI) in a timely 
fashion 

 Help in finding resources for intellectual property identification, registration, and 
protection 

 Coordination of in situ experiment termination, including cold stowage, fixation, and 
data analysis 

 Coordination and collaboration with the PI to ensure overall project success 

2.8 Available Hardware and Facilities 

Information on hardware of specific relevance to this RFP is available in Appendix I. Additional 
information on flight certified hardware and ISS National Lab facilities are available at http://www.iss-
casis.org/solicitations. Proposers should familiarize themselves with these hardware options and contact 
the CASIS Operations team (opsinfo@iss-casis.org) to submit any questions. The Operations team will be 
available through the submission date for Step-2 Proposals, to receive these queries. Answers will be 
posted on the CASIS Web site at http://www.iss-casis.org/solicitations. However, CASIS will not post 
answers that would jeopardize intellectual property or proprietary information and therefore cannot 
answer questions containing intellectual property or proprietary information. This policy ensures all 
proposers have the same information when submitting a proposal to CASIS.  

Proposers whose flight proposals include the development of new hardware should be cautious. CASIS 
recommends using existing or proven hardware to ensure meeting budget and schedule requirements. 

http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014/AdditionalResources.aspx
http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014/AdditionalResources.aspx
mailto:opsinfo@iss-casis.org
http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014/FAQs.aspx
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Flight operations must commence within 12 to 24 months of selection (refer to Section 2.3 for required 
timelines); therefore, viable strategies are probably limited to the use of currently available and certified 
flight hardware. 

3. PROPOSAL SUBMISSION 

3.1 Instructions for Submission of Step-1 Proposal 

All investigators who wish to submit a proposal in response to this RFP must submit a completed Step-1 
Proposal Form. Step-1 proposals are an abbreviated form of a full research proposal. See Attachment A 
of this document for an example Step-1 Proposal Form. The Step-1 Proposal Form will be available on 
the CASIS website at http://www.iss-casis.org/Step-1 and must be completed and submitted via the 
website no later than May 30, 2014.  

All information submitted in the Step-1 proposal will be reviewed by CASIS and, possibly, by third parties 
assisting CASIS in proposal review. Step-1 Proposals will be subject to a preliminary operational, 
scientific, and economic evaluation that will result in the encouragement or discouragement of 
submission of full proposals in Step-2. Applicants will receive email notification no later than June 20, 
2014 on the results of the preliminary evaluation. Step-1 Proposals found not to be responsive to the 
research emphases of the solicitation will not be invited for full Step-2 Proposal submission, and no 
further consideration will be given. Step-2 Proposals should contain the same scientific goals and/or 
technology objectives identified in the Step-1 Proposal, but the project team is not considered binding 
for Step-1 and can be adjusted in an invited Step-2 Proposal. Do not include any confidential or 
proprietary information in your Step-1 Proposal.  

3.2 Questions About RFP 

Submit questions regarding the RFP to info@iss-casis.org. Questions and answers will be posted on the 
CASIS Web site (http://www.iss-casis.org/solicitations). CASIS encourages prospective proposers to 
submit questions by May 28, 2014 to ensure that questions will be answered well before the submission 
date. CASIS will not accept questions or provide information concerning the RFP or proposal process by 
phone, and proposers should not rely upon any information provided orally. Moreover, CASIS cannot 
accept questions or provide answers containing confidential or proprietary information. This policy 
ensures all proposers have the same information when submitting a proposal to CASIS. It is the 
responsibility of the proposer to stay informed of all questions and answers posted to the CASIS website 
at http://www.iss-casis.org/solicitations. Questions related to the CASIS standard terms and conditions 
found at the link provided in Section 5.6 or at the CASIS website should be directed to contracts@iss-
casis.org. 

3.3 Modifications to RFP 

CASIS may issue written modifications to information in the RFP. It is the responsibility of the proposer 
to stay informed of all modifications posted to the CASIS website.  

3.4 Instructions for Submission of Step-2 Proposal 

Each section specified below, in section 3.5, should be clearly identified in the Step-2 Proposal, prepared 
in electronic format and provided in a single PDF file. CASIS will accept electronic submission of Step-2 
Proposals from July 30, 2014 to August 12, 2014. Instructions for uploading these documents will be 

http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014.aspx
mailto:info@iss-casis.org
http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014/FAQs.aspx
http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014/FAQs.aspx
mailto:contracts@iss-casis.org
mailto:contracts@iss-casis.org
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available at http://www.iss-casis.org/solicitations. All Step-2 Proposals must be submitted by 5:00 PM 
EST, August 12, 2014.  

3.5 Step-2 Proposal Format  

All information submitted in a Step-2 proposal will be treated as confidential and will be reviewed by 
only CASIS and third parties assisting CASIS in proposal review. Step-2 Proposals must be single-spaced. 
Margins should be 0.75". Font size should be 11‐point Arial, Calibri, Helvetica, Palatino Linotype, or 
Georgia typeface, black type only. Do not include headers or footers. Avoid using columns in text. Step-2 
Proposals may include graphics, which must fit within the designated page limits and should be kept to a 
minimum. The Step-2 Proposal must contain the following sections. If any sections are not included in 
the Step-2 proposal, the proposal may be deemed non-responsive and ineligible for consideration. 

Step-2 Proposals should contain the same scientific goals and/or technology objectives identified in the 
Step-1 Proposal, but the project team is not considered binding for Step-1 and can be adjusted in an 
invited Step-2 Proposal. 

Step-2 Proposal Cover Sheet  

Use the cover sheet form provided in Attachment B. (Attachment B can be found on page 34 of this 
RFP.) 

Cover Letter 

Step-2 Proposals may include a cover letter (maximum one page), which should briefly summarize the 
proposal: outline of project, scientific significance, and potential commercial impact. Include any 
conflicts of interest and special situations (these should also be detailed in Section V). Short bullet points 
are encouraged. 

Section I:  Background and Overview 

Maximum three pages. 

1) Abstract  
2) Background, Significance, and Preliminary Studies: Specifically note relevance to the CASIS 

mission and to RFP objectives. Include and explain background information from previous 
studies and preliminary data (e.g., syntheses, measurements, or tests).  

Section II:  Detailed Project Plan 

Maximum six pages. 

1) Research Design and Methodology  

a) Research Questions: What are the main scientific questions that you plan to address? If 
appropriate, present as a hypothesis with specific aims. State concisely the goals of the 
proposed research and summarize the expected outcome(s), including how the proposed 
research will affect the research field(s) involved. List succinctly the specific objectives of the 
research proposed (e.g., to test a stated hypothesis, create a new design, solve a specific 

http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014.aspx
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problem, challenge an existing paradigm, address a critical barrier to progress in the field, or 
develop new technology).  

b) Research Strategy: Outline the overall technical approach that you plan to use to address 
the above. Describe the proposed research, stating its significance and how it will be 
conducted. Cite published experimental details in the Research Strategy section, and supply 
the full reference in the Bibliography and References Cited section. (For the Full Scientific 
Evaluation Criteria, refer to Section 4.3) 

i. Significance:  Explain why the problem is important and how the project addresses 
any critical barriers to progress in the field. Explain how the proposed project will 
improve scientific knowledge, technical capability, and/or commercialization efforts 
in one or more broad fields. Describe how achieving the proposed aims will change 
the concepts, methods, or technologies that drive this field. 

ii. Innovation:  Explain how the application challenges and seeks to shift current 
research paradigms. Describe any new theoretical concepts, approaches or 
instrumentation to be developed or used, as well as any advantage over existing 
methods and instrumentation. Explain any improvements or new applications of 
theoretical concepts, approaches, or instrumentation. Describe any potential to 
yield a new line of space research or to build upon prior ISS research. 

iii. Approach:  Describe the project’s overall strategy, approach, and analyses to 
accomplish specific aims. Include how the data will be collected, analyzed, and 
interpreted. Discuss potential problems, alternative strategies, and benchmarks for 
success anticipated to achieve the aims. If the project is in the early stages of 
development, describe strategies to establish feasibility, and address the 
management of any high-risk aspects of the proposed work. 

 Experimental conditions:  Discuss the rationale for testing conditions, including 
details regarding proper statistical design and appropriate sample sizes, if 
relevant. Proposals should include information from any preliminary ground-
based studies, if available. 

 Translation: Describe how the proposers intend to translate ground-based and 
aerial experimental methods and conditions to function within the available 
space-based hardware, taking into account hardware limitations and conditions. 
Note specific materials to be used to allow the Operations team to review ISS 
protocols and requirements. 

2) Technical Aspects of Spaceflight: CASIS will facilitate new-to-space grantees in identifying service 
providers, hardware and experimental modifications, as well as developing a realistic budget 
and time frame for the project. However, proposers must provide estimates or suggested 
approaches, and ideal proposals will provide well-researched information in response to the 
below topics. 

a. Service Providers: List implementation partners for payload integration and the rationale for 
choosing them. If implementation partners have not yet been identified, describe the 
services needed to complete the proposed research. 
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b. Flight Hardware: Clearly delineate existing or proposed flight hardware to be used in the 
proposed project. For information regarding current and in-development hardware, see 
“Available Hardware and Facilities” and Appendix I. Explain plans to integrate flight 
hardware into the project timeline. Requirements for applications proposing hardware 
development: 

i. Clearly describe design requirements, including detailed schematics and critical 
components, requisites and ground testing. 

 
ii. Outline the steps to product development, including manufacturing timelines. 

 
iii. List alternatives for hardware and components where applicable. 

3) Facilities and Other Resources: Describe how the availability and capability of your research 
environment and organizational resources will enhance the probability of success of the project. 
Include facilities, unique features of the scientific environment, and any institutional investment 
in the success of the investigator (e.g., resources for training, mentorship, and administrative 
support). 

Section III:  Economic Impact of Project Success 

Maximum three pages (For the Full Economic Evaluation Criteria, refer to Section 4.4) 

1) Describe the project’s potential commercial impact. Which market vertical(s) will it address (e.g., 
to which specific industries will it be relevant)? Describe further the scientific or commercial 
value of the research, development or testing of the targeted technology. Is the research 
relevant to current commercial or industrial applications, or would it create a new market? 
Describe the estimated size of (in dollars and in population, if applicable), growth of and 
competition within (company, product, cost) the market vertical(s). For all proposals, be explicit 
about potential applications of successful project results, and note whether successful results 
will be published or disseminated. If relevant, explain how your project, if successful, might 
enter its relevant market(s)—and how the advances from your work would be superior to other 
products or would be unique in the market. Estimate the time to market, including necessary 
certification steps. Describe how you will measure progress toward potential commercial 
application. Describe funding received to date and estimated funding required to bring the 
product to market. List any potential opportunities for intellectual property, supporting these 
anticipated successes with potential comparable intellectual property. 

2) Describe any other impact of your results relevant to economic evaluation, including 
humanitarian impact. For example, explain how successful results might promote teaching, 
training, and learning or broaden participation of underrepresented groups in science or 
technology. Describe how successful results would affect quality of life in the U.S. Describe how 
the project might advance U.S. leadership in space. 

Section IV:  Budget and Time Frame 

No page limit, but be succinct. 
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Provide a projected budget and time frame, broken down by month and organized using the following 
categories of cost, including personnel effort, supplies and ground experiments/controls: (A Budget 
Template is provided on Attachment D - page 36 of this RFP) 
 

 Salary and fringe benefits for personnel 

 Equipment and supplies 

 Consultant costs 

 Alterations and renovations 

 Publications and miscellaneous costs 

 Contract services 

 Consortium costs 

 Travel expenses  

 Implementation partner services and hardware integration (if appropriate) 

 Adequately define all indirect costs (not to exceed 25% of direct costs) 
 Indirect costs are costs not directly and exclusively accountable to the project. Examples are 

shared facilities/equipment and overhead. Direct costs are costs directly attributable to the 
project. The costs of materials and specific project labor are examples of direct costs. The 
institution or facility charge for indirect costs cannot exceed 25% of direct costs. 

 Indirect costs are not permitted to be recovered on certain types of costs. For the avoidance 
of doubt, excluded costs include purchased equipment, capital expenditures, and the 
portion of subawards or subcontracts that exceed $25,000. 

Include justification for major cost elements. Include preflight development and testing considerations, 
time to flight and time to completion. Include milestones for project feasibility, preparation, and 
success.  

Section V:  Additional Information  

No page limit, but be succinct. 

1) Provide a signed Certificate Regarding Debarment, Suspension, Ineligibility and Voluntary 
Exclusion, using the form provided in Attachment C. (Attachment C can be found on page 35 of 
this RFP) 

2) Provide a brief statement of the proposer’s qualifications, including financial resources and 
organizational abilities to manage and complete the proposed project. 

3) Provide letters of commercial support (should not exceed five pages). 

4) Provide letters of commitment from collaborators. The proposal should contain a signed letter 
from each collaborator to the proposer that identifies the contribution the collaborator intends 
to make and a commitment to perform the work. 

5) Provide a list of up to three references familiar with the proposer’s qualifications and/or prior 
research experience.  

6) If another government or funding agency has reviewed the proposed project, proposers must 
provide the results and scoring details/comments of that review. 
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7) Disclose all potential conflicts of interest. 

8) Furnish a bibliography of any references cited. Each reference must include the names of all 
authors (in the same sequence in which they appear in the publication), the article and journal 
title, book title, volume number, page numbers and year of publication.  

Section VI:  Biographical Sketch 

Maximum three pages per biographical sketch 

Supply a biographical sketch for each proposer and background on key collaborators. Include 
information on past success in the field of study. Specifically describe the research team’s experience 
and expertise relevant to this research project. In addition, please include four sections in the following 
sequence: 

a. Educational History (in reverse chronology) 
b. Professional Experience 
c. Publications 
d. Current Grant Funding 
 

4. PROPOSAL EVALUATION 

4.1   Overview of Selection Process  

Step-1 Proposals will be subject to a preliminary evaluation that will result in the encouragement or 
discouragement of submission of full proposals in Step-2. The evaluation process for solicited Step-2 
proposals will include five sequential steps, any of which can be eliminatory: 

1. Operations Evaluation. Expedited review by the CASIS Operations team to determine 
technical feasibility of the proposed project and achievability of the estimated budget and 
timeline. 

2. Scientific Evaluation. Evaluation by the Scientific Project Selection Panel (PSP), an external 
panel of subject matter experts, to score both scientific merit and potential impact. 

3. Economic Evaluation. A two-pronged economic evaluation led by the CASIS economic team 
to score potential commercial and intangible value. 

4. Risk and Compliance Review. Review by the CASIS Compliance Team for regulatory and 
legal risks. In some cases, this review occurs in parallel with the economic review. 

5. Final Determination. The Executive Director, Chief Economist, and Chief Scientist will 
perform the final prioritization and award determination, initiating discussions with 
members of the operations/science/economic review teams and CASIS management-level 
staff as necessary.  

If CASIS receives Step-2 proposals with information marked proprietary or confidential, CASIS will take 
steps to avoid inappropriate use of such information and to avoid conflicts of interest. These steps may 
include establishing internal firewalls or designating external panel(s) of experts to undertake all or 
portions of the above evaluation processes. 
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4.2 Detailed Description of Operations Evaluation 

The CASIS Operations team, who may consult as needed with NASA and outside technical experts, 
conducts a technical feasibility review of proposals to ensure payload viability and overall 
readiness/feasibility for flight. This review is an unscored, pass–fail initial screening; however, CASIS may 
consider an interview with the investigator(s) to clarify technical elements of the proposal as well as the 
proposed budget and schedule in order to make its determination. Specifically, the technical feasibility 
review considers the following elements (not a comprehensive list): 

 Logistics: Proposed resources including implementation partner support, facility needs for 
ground testing and flight operations support, use of ISS crew for research support, power and 
data requirements, weight, and any known hazards 

 Hardware: Availability, limitations, appropriate planned use and (alternatively) the costs and 
feasibility of proposed new hardware development 

 Projected Budget and Time Frame: Preflight development and testing considerations, time to 
flight and time to completion 

 Hazards: Procedures, situations and materials that could potentially be hazardous and a plan to 
mitigate any identified issues 

 Questions: Follow-up questions for the investigator(s), including as appropriate— 
- Revised methods/analyses, and how results will be collected, analyzed, and interpreted 
- Awareness of potential barriers and ideas about alternative approaches 

NASA has specified details regarding flight certification requirements, available on the Web at 
http://www.iss-casis.org/solicitations. The Operations team may disqualify proposals that cannot meet 
these requirements. 

Only proposals that demonstrate feasibility will pass this round of review and advance to scientific 
evaluation. The decision of the Operations review is final and not subject to appeal. 

4.3 Detailed Description of Scientific Evaluation 

Using the scoring rubric below, the Scientific Proposal Selection Panel (PSP, an external panel of subject 
matter experts in the RFP target field, assembled by CASIS) will evaluate feasible proposals that passed 
the Operations review. The PSP’s evaluation will consider the original proposal and may consider 
additional information from the Operations evaluation. 

 

 

 

  

http://www.iss-casis.org/Opportunities/Solicitations/RFPMaterialsScience2014/AdditionalResources.aspx
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Proposal scoring chart 

Score  Descriptive Features Potential for selection 

90-100 EXCELLENT: A thorough, comprehensive, and compelling 
proposal of exceptional merit that fully responds to the 
objectives of the RFP, as documented by several major 
strengths, no major weaknesses, and only very minor 
weaknesses, if any. 

Top priority for selection. 

80-89 VERY GOOD: A competent proposal of high merit that fully 
responds to the objectives of the RFP, as documented by 
one or more major strengths and no major weaknesses; 
strengths substantially outweigh any minor weaknesses.  

Second priority for selection, 
barring issues of funding 
availability or programmatic 
priorities. 

70-79 GOOD: A competent proposal that represents a credible 
response to the RFP, as documented by no major 
weaknesses; strengths and weaknesses on the whole are 
in balance, but strengths somewhat outweigh 
weaknesses.  

May be selected as funds 
permit according to 
programmatic priorities. 

50-69 FAIR: A proposal that nominally responds to the RFP, in 
which one or more major weaknesses, in combination 
with any minor weaknesses, are in balance with its 
strengths.  

May be selected (sometimes 
after revisions) as funds permit 
according to programmatic 
priorities. 

0-49 POOR: A proposal having several major weaknesses or 
weaknesses that constitute fatal flaws.  

Not selectable regardless of the 
availability of funds or 
programmatic priorities. 

Minor Weakness: An easily addressable weakness that does not substantially lessen merit/impact. 
Major Weakness: A weakness that severely limits merit/impact. 

Scoring Approach 

Reviewers will score the following categories by using the above descriptors and will then average the 
individual scores to produce an overall merit/impact score. 

Evaluation Categories and Criteria 

1. Significance 

Descriptors/Criteria:  If successful, the results will have rapid scientific, commercial, and humanitarian 
impact and significant scientific, commercial, and humanitarian potential. The results could yield a new 
line of space research with strong scientific, commercial, and humanitarian potential or build on prior 
successful research produced on the ISS. If successful, the results will advance the leading edge of the 
field. Negative results will have significant impact within the research area. If successful, the results will 
influence broad fields of study. The research builds on a foundation of existing space or ground research 
to bring the pathway closer to commercial application. 
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2. Investigators  

Descriptors/Criteria:  The investigator(s) has the financial stability to complete a project. The 
investigator(s) has documented success in the field of study (as demonstrated by strong publication 
record, commercial success, patents, or technology implementation resulting from R&D). The 
investigator(s) has a strong publication record or demonstrated success in R&D (as measured by 
commercial success, patents, or technology implementation resulting from scientific research). If the 
applicant is a new investigator(s), or one in the early stages of an independent career, the investigator(s) 
has appropriate experience and training or has partnered with a qualified coinvestigator. If the project is 
collaborative (e.g., multiple institutions or coinvestigators), the investigators have complementary and 
integrated expertise; their leadership approach, governance, and organizational structure are 
appropriate for the project. 

3. Innovation 

Descriptors/Criteria:  The project is innovative with respect to multidisciplinary integration and novelty 
of topic or approach. The project’s results, if successful, will challenge current research or commercial 
practice paradigms. The project’s concepts, approaches, instrumentation, or interventions are new to 
more than one field of research. The project improves or suggests a new application of theoretical 
concepts or approaches. 

4. Approach 

Descriptors/Criteria:  The scientific merit of the proposal is sound. The proposed project fits the CASIS 
mission, satisfying the overall objective of the RFP and both the short- and long-term objectives of 
CASIS. The proposal explains the hypotheses or the required elements of the proposed technology 
demonstration, including well-defined ground controls. The project requires the space environment for 
advancement with respect to time and/or capability. The project’s potential problems, alternative 
strategies, and benchmarks for success are presented (may refer to Operations evaluation). 

5. Environment  

Descriptors/Criteria:  The investigator(s) has access to crucial ground technology and experience 
necessary for preflight work and ground controls. The proposal contains compelling and well-developed 
preliminary work. The project will benefit from the space environment. The investigator(s) has 
demonstrated understanding of how data collection, analysis and interpretation must be approached on 
the basis of the unique conditions of the space environment (may refer to Operations evaluation). 

4.4 Detailed Description of Economic Evaluation 

CASIS will assemble a team of qualified personnel to serve as the economic team to evaluate the 
feasible proposals that passed the Operations and Scientific reviews. The economic review process will 
be twofold, with each branch of the process (Commercial and Intangibles) using a 0–100 scale (100 
being the best) to evaluate the criteria within its area. Reviewers will score each of eight categories 
using the criteria and scoring descriptors detailed in this document—five categories in the commercial 
evaluation branch of review and three in the intangibles branch. The scores within each branch will be 
averaged to produce an overall score for that branch. The weighting of the intangible score in the final 
combined score will range from 0 to 50%, as determined by the CASIS Chief Scientist and/or Chief 
Economist. 
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Proposal scoring chart 

Score  Descriptive Features Potential for selection 

90-100 EXCELLENT:  A thorough, comprehensive, and 
compelling proposal of exceptional merit that fully 
responds to the objectives of the RFP, as 
documented by several major strengths, no major 
weaknesses, and only very minor weaknesses, if any. 

Top priority for selection. 

80-89 VERY GOOD:  A competent proposal of high merit 
that fully responds to the objectives of the RFP, as 
documented by one or more major strengths and no 
major weaknesses; strengths substantially outweigh 
any minor weaknesses.  

Second priority for selection, 
barring issues of funding 
availability or programmatic 
priorities. 

70-79 GOOD:  A competent proposal that represents a 
credible response to the RFP, as documented by no 
major weaknesses; strengths and weaknesses on the 
whole are in balance, but strengths somewhat 
outweigh weaknesses. 

May be selected as funds 
permit according to 
programmatic priorities. 

50-69 FAIR: A proposal that nominally responds to the RFP, 
in which one or more major weaknesses, in 
combination with any minor weaknesses, are in 
balance with its strengths. 

May be selected (sometimes 
after revisions) as funds 
permit according to 
programmatic priorities. 

0-49 POOR: A proposal having several major weaknesses 
or weaknesses that constitute fatal flaws.  

Not selectable regardless of 
programmatic priorities or 
availability of funds. 

Minor Weakness: An easily addressable weakness that does not substantially lessen economic value. 
Major Weakness: A weakness that severely limits economic value. 

4.4.1  Commercial Evaluation   

Note: Reviewers will evaluate commercial letters of support during this stage. These letters may 
influence scoring in multiple categories. 

Evaluation Categories and Criteria 

1. Management and Key Employees  

Descriptors/Criteria:  The current management team is qualified to and can execute the project. The 
team has prior successful experience working together. The team or PI has prior experience in similar 
capacities (however, the team or PI cannot be faulted for lack of space experience) and has 
demonstrated high likelihood of future success in the field of interest. The project lists necessary, 
relevant, and qualified key collaborators. 

2. Markets and Competition  

Descriptors/Criteria:  The current size and forecast growth rate of the relevant market(s) is noted and 
addressed, and these data support potential market impact of successful results. The proposal 
addresses both barriers to entry and market competition. The team can either commercialize products 
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or partner with companies with established commercial success. A customer base exists for potential 
products (i.e., new innovation vs. advancing something existing or solving a problem). 

3. Products/Services and Technologies  

Descriptors/Criteria:  The products/services/key technologies that will benefit from successful results are 
clearly defined, feasible, and unique. The resulting product/service will provide specific and significant 
benefits to the U.S. economy or population. Customers will easily understand the benefits/products 
resulting from successful results. Product/service development plan, timing, and costs are feasible and 
realistic. Technology risk assessment, if applicable, has been performed and/or is not likely to pose a 
problem. Patents, trade secrets, or copyright protection, if available for the 
products/technologies/services, will increase likelihood of market impact and commercial success. 

4. Business and Operating Plan  

Descriptors/Criteria:  The proposal coherently states project mission, strategy, and implementation. The 
competitive environment and CASIS objectives are clearly understood. Required resources (e.g., human, 
capital) are described and understood. The description of commercial application is adequate, and the 
forecast results are reasonable.  

5. Customers and Suppliers  

Descriptors/Criteria:  Customer opinion about the field/market/competition is favorable to market entry 
and success. Key suppliers are stable and reliable/high quality (if applicable). Single-source components 
or technologies are unlikely or are acceptable (if applicable). Investigators are aware of companies 
interested in commercializing the product(s) resulting from the research. 

4.4.2 Intangibles Evaluation 

Evaluation Categories and Criteria 

1. Greater Good to Society  

Descriptors/Criteria:  The overall potential for impact on the U.S. society is of significant value. The 
project advances discovery and understanding while promoting teaching, training, and learning. The 
proposed project broadens the participation of underrepresented groups. The project increases 
throughput of the supply chain—innovations affecting humans, animals, plants, climate, and resources 
now or in the future (e.g., fewer deaths, fewer sicknesses, healthier livestock, a more abundant food 
supply, the protection of endangered plant or animal species, reduced pollution, improved ground 
energy efficiency). 

2. U.S. Leadership in Space  

Descriptors/Criteria:  The success of the project will change the concepts, methods, technologies, 
treatments, services, or interventions that drive the relevant field. Potential exists for significant 
international impact. The project advances CASIS goals to balance a diverse portfolio of research 
disciplines and stages. The project enhances awareness among potential ISS constituency groups 
regarding the advantages of performing science in space (i.e., it will promote interest in using the ISS 
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National Lab). The project shows how ISS technology contributes to products and services revenue and 
related tax revenue from profits (i.e., it demonstrates value to the public). 

3. Economic and Human Capital Development  

Descriptors/Criteria:  The benefits of the proposed project to society include job and wealth creation, as 
well as improved quality of life, knowledge, skill sets and sustainability. The project bridges basic science 
with industrial R&D applications. Project success will enhance the infrastructure for space-based 
research and education (e.g., facilities, instrumentation, networks, and partnerships). The results will be 
disseminated broadly to enhance scientific and technological understanding, enabling developments in 
science by allowing researchers to build on each other’s work and providing content for educational 
curricula. Project success will produce future projects of significant intangible or tangible value. The 
project addresses an important problem or a critical barrier to progress in the field. 

4.5 Risk and Compliance Review 

During or after the economic review, the CASIS Compliance team will review meritorious projects 
providing notes regarding potential problems for risk and compliance: data integrity, ethics and research 
integrity, regulatory compliance, conflicts of interest and other risks or liability.  

4.6 Final Determination 

The Executive Director, Chief Economist, and Chief Scientist will perform the final prioritization and 
award determination, initiating discussions with members of the operations/science/economic review 
teams and CASIS management-level staff as necessary.  

The Executive Director, Chief Economist, and Chief Scientist will meet and review the eligible projects, 
relative to the entire ISS National Lab research portfolio, on the basis of scientific merit/value, economic 
impact, technology advancement, and educational value. They will consider estimated cost and timeline 
alongside scores and comments from all review steps.  

The Executive Director, Chief Economist, and Chief Scientist will analyze the Operations evaluation of 
proposals to ensure sufficient facility capacity and on-board resources in the given increment. Based on 
the facility and resource requirements known at the time of prioritization, they will categorize and 
organize payloads accordingly, consulting CASIS Operations staff as necessary for clarification. If all 
eligible projects fall within the available CASIS resources and facility capacity, then prioritization, for this 
purpose, would not be necessary. If unforeseen changes to available resources occur, CASIS will 
reprioritize the payloads. 

All projects must meet minimum eligibility requirements such as readiness for an increment, secured 
funding (including CASIS grant funding), and an agreement with an implementation partner. Prioritized 
proposals with sufficient funding will advance to the CASIS Operations team for preflight activity and 
project management. CASIS Operations staff will participate in NASA research processes to support 
established strategic and tactical planning processes.  

Proposers that are not selected will be notified of the outcome and provided summary feedback on its 
weaknesses.  
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4.7 Procedure for Conducting Negotiations 

After completion of the evaluation process described above, CASIS will determine whether there are 
proposers with whom CASIS may choose to conduct negotiations. If CASIS chooses to negotiate with 
proposers, negotiations shall continue to the satisfaction of CASIS or, if CASIS determines a satisfactory 
agreement cannot be reached, CASIS may initiate negotiations with other proposers. CASIS may, at any 
time during the negotiation process, choose to negotiate with one or more proposers at the same time, 
but is under no obligation to do so. CASIS may request a revised proposal from any proposer to elicit 
additional information that is required. 

In the event that (i) CASIS decides not to engage in any negotiations, or (ii) a grant award cannot be 
negotiated with any of the proposers, CASIS may issue a new RFP or utilize another process to seek 
qualified grantees. 

4.8 Appeals 

CASIS shall inform all proposers whether they have been selected for a grant award. CASIS shall inform 
all non-selected proposers of the bases for the decision. Any proposer who is adversely affected by 
CASIS's decision concerning a grant award and who wants to appeal such decision shall submit a written 
appeal to the Executive Director of CASIS within 10 days of the date on which the proposer is informed 
of the bases for CASIS’s decision. This appeal shall consist of a written statement of up to 10 pages 
setting forth the bases for the proposer’s appeal. The appeal shall be considered by a member of the 
CASIS senior management who was not involved in the decision making. Failure to file an appeal within 
the prescribed time shall preclude any appeal. 

4.9 Resulting Grant Agreements and/or User Agreements 

Upon selection of a proposal for award, CASIS and the proposer will execute a grant agreement with 
terms and conditions as set forth in RFP Section 5. The award of a grant or user agreement does not 
guarantee the grantee that its payload will be flown on the ISS. At an appropriate time to be set forth in 
the grant or user agreement, CASIS, with input from NASA, will make a determination as to whether the 
grantee’s project is flight-capable. CASIS, with input from NASA, shall determine the launch priority to be 
given to each grantee’s project. 

4.10 Progress Reports 

Grantee will submit progress reports in six-month intervals. 
 
Many milestones and required preflight activities will take place in collaboration with implementation 
partners—interactions that CASIS will facilitate. Whether grantees reach these milestones directly or in 
collaboration with service providers, progress reports must document completion. Each report must 
include the following: 

 An overview of grant expenditures and financial records, categorizing expenses using the same 
categories as employed in the proposal. Reports should note any anticipated future changes to 
the originally proposed budget. 

 Status of each projected milestone in the proposal or grant agreement, including analysis of any 
unmet milestones. (For unmet milestones, grantees may have to meet with CASIS Operations 
staff to develop a plan to meet project objectives within the required timeline.) 
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 Identified resources for ground-based preflight and postflight activities.  

 Results and relevant information from preflight activities, ground testing, and in-orbit testing, 
including any changes in proposed experimental methodology or data analysis and processing. 

 Development and testing status of required payload integration products, including elements to 
be flight certified (e.g., hardware, software, delivery timeline).  

 When appropriate, status of development, testing, and operation of hardware and products. 

 Details confirming that flight research and development complies with NASA’s ISS payload 
requirements and all NASA rules and regulations of such activity. 

 Information and data for consideration in the CASIS review process. 

4.11  Final Report 

At the completion of the project, each grantee will submit a final report that addresses the following 
additional items: 

 A listing of each objective in the original proposal. 

 The extent to which the project achieved each objective and, for unmet objectives or 
expectations, an analysis of underlying issues and assumptions that may have influenced the 
unexpected outcome. 

 A listing, from the investigator perspective, of each new finding that can be traced to methods 
or approaches developed in the funded work. The list should note any new outcomes related to 
microgravity or other flight-related variables. 

 How the work benefits scientific advancement and/or commercial potential: 
 The status of the project’s influence on the greater U.S. population, as described in the 

initial proposal (i.e., scientific and economic impact).  
 Discuss future directions for commercialization, if applicable, or for disseminating results, 

moving forward with the scientific or other relevant pathways. 
 A list of publications submitted or published. 

 
5. MISCELLANEOUS PROVISIONS 

5.1 Provisions Governing Grant Award  

1. A response to this RFP does not commit CASIS to award a grant or to pay any costs incurred 
in the preparation of a response. CASIS reserves the right to accept or reject any or all 
responses received or to cancel this RFP.  

2. CASIS is not liable for any costs incurred by a proposer in responding to this RFP. 
3. A material misrepresentation in a proposal shall result in the rejection of the proposal, and 

shall be grounds for termination of any grant award. 
4. Proposers shall not offer or exchange any gratuities, favors, or anything of monetary value 

to or with any Board member, employee, consultant of CASIS, or any Project Selection Panel 
member for the purpose of influencing the disposition of their proposal.  

5. Proposers shall not engage in any activity that will restrict or eliminate competition in 
response to this RFP. This prohibition does not preclude joint ventures or subcontracting.  

6. Proposers must be familiar with Section 504 of the NASA Authorization Act of 2010 and 
other applicable laws, regulations, and government requirements. All grantees will be 
required to comply with all such laws, regulations, and government requirements.  

7. Proposals and reviewer comments will be maintained by CASIS securely and will be exempt 
from disclosure or release, unless required by law. 
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5.2 Grant Period 

This Agreement becomes effective on the date on which it is executed and will continue for a period not 
to exceed 24 months, unless extended by mutual agreement of the Parties in writing. Grantee’s 
project(s) must be ready to fly within the prescribed time periods referenced in Article 2.3 on page 4 of 
the RFP, and projects must be completed (with final report submitted) by 6 months postflight.  

5.3 Funding of Grant 

CASIS’s liability to make payments to the grantee will be limited to the funds awarded as set forth in the 
grant agreement. All activities under or pursuant to the grant agreement outside the federal fiscal year 
under which the award was granted are subject to the availability of federal funds and are subject to 
CASIS receiving funding through its cooperative agreement with NASA.  

5.4 Modifications to Grant 

Grants awarded as a result of this RFP may be modified or extended upon agreement of the grantee and 
CASIS. CASIS may negotiate an increase in grant funding based on funds available or if it is in the best 
interest of CASIS. CASIS may unilaterally modify a grant agreement to de-obligate funds if funding 
becomes unavailable or if it is in the best interest of CASIS.  

5.5 Payments 

Grant funds will be transmitted using bill.com as either an e-payment (Automated Clearing House – 
ACH) or a physical check issued by CASIS. Before funds are transmitted, CASIS will require the following 
information: grantee’s bank, bank routing number and account number; complete and signed W-9, and 
contact name, e-mail address and phone number to confirm a test banking transaction. Once this 
information is received, a test transaction will be conducted and confirmed by grantee. Payments will be 
made in amounts and at times as set forth in the grant agreement. CASIS is not liable for any expenses 
incurred by grantee above the awarded grant amounts.  

5.6 Grant Terms and Conditions 

Upon selection of a proposal for award, CASIS and the proposer will execute a grant agreement with 
terms and conditions including, but not limited to, those set forth in this section and at the following 
link: Terms and Conditions 

The award of a grant or user agreement does not guarantee the grantee that its payload will be flown on 
the ISS. At an appropriate time to be set forth in the grant or user agreement, CASIS, with input from 
NASA, will make a determination as to whether the grantee’s project is flight-capable. If the project is 
determined to be flight capable, then CASIS, with input from NASA, shall determine the launch priority 
given to each project.   

 

 

 

http://www.iss-casis.org/files/Offset_Standard_Terms_and_Conditions.pdf
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5.7 Termination 

The grant agreement may be terminated in whole or in part if any of the following conditions have 
occurred:   

1.  By CASIS, if CASIS determines that grantee fails to comply with any material requirement of the 
grant agreement; 

2.  By CASIS, if CASIS determines that the action or inaction of the grantee substantially endangers 
the performance of the grant agreement or such occurrence can be reasonably anticipated; 

3. By either party, if CASIS and the grantee mutually agree to complete or partial termination; or 
4. By grantee, upon grantee’s sending to CASIS written notification setting forth the reasons for 

the termination, the effective date and, in the event of a partial termination, the portion to be 
terminated. However, if CASIS determines in the case of partial termination that the reduced or 
modified portion of the grant will not accomplish the purposes for which the grant was made, it 
may terminate the grant in its entirety under sections 1, 2, or 3 above.  

Grantees shall submit to CASIS, within 90 calendar days after the date of any termination, all financial, 
performance, and other reports as required by the terms and conditions of the grant agreement.
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APPENDIX I:  MATERIALS SCIENCE IMPLEMENTATION PARTNERS & HARDWARE PROVIDERS 

CASIS strongly encourages prospective proposers to learn about the availability and capability of flight 
hardware and integration services by directly communicating with implementation partners and the 
CASIS Operations team (opsinfo@iss-casis.org). The maximum CASIS funding available for a proposer is 
determined by the instrument/equipment requested and is outlined in the table below.  
 

INSTRUMENT / 
EQUIPMENT NAME 

RESEARCH FOCUS MAXIMUM 
FUNDING 

IMPLEMENTATION 
PARTNER 

NanoRacks External 
Platform 

Microstructure study 
(exposure) 

$200K* NanoRacks 

SUBSA 
(Internal facility) 

Microstructure study, 
crystallization, other phase 
transitions 

$300K Marshall Space Flight Center 
Moseley Technical Services 

PFMI 
(Internal facility) 

Microstructure study, 
crystallization, other phase 
transitions 

$300K Marshall Space Flight Center 
Moseley Technical Services 

CSLM 
(Internal facility) 

Microstructure study, 
crystallization, other phase 
transitions 

$300K ZIN Technologies 

MSL/MSRR 
(Internal facility) 

Microstructure study, 
crystallization, other phase 
transitions 

$300K Marshall Space Flight Center 
 

* CASIS will cover all implementation partner and flight hardware costs for payloads or deployments on 
the NanoRacks external platform, inclusive of launch, payload integration, and in-orbit mission costs.  
 

Implementation Partners for Flight Experiments 

NanoRacks: 

NanoRacks is a commercial service provider for ISS National Lab research. Their NanoLab modules are 
based on the CubeSat form factor and are widely customizable. The NanoRacks External Platform 
Program provides a commercial gateway to the extreme environment of space. It is an ideal location for 
Earth observations and remote sensing instruments; however, pointing and gimbaling systems are not 
standard, and these capabilities will require negotiation with NanoRacks. NanoRacks offers complete in-
house capabilities for payload integration, payload design, and development as well as everything that is 
necessary to assure mission success.   
 

NanoRacks Contact Information 
Mr. Richard Pournelle 
Email: rpournelle@nanoracks.com 
Phone: (815) 425-8553 
www.nanoracks.com 

 
 

http://www.nanoracks.com/
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NASA-Marshall Space Flight Center (MSFC): 

The Marshall team works together across scientific and engineering disciplines to design, develop, 
integrate, test, and operate complex ISS hardware and science experiments. MSFC are the hardware 
managers and operators of both the SUBSA and PFMI. Their capabilities include the definition and 
development of science experiments, mechanical design and analysis, electrical design, data systems 
design, payload development, payload integration, and flight certification for ISS science and hardware. 
 

NASA-MSFC Contact Information 
Patton Downey 
Email:  patton.downey@nasa.gov 
Phone:  (256) 544-6432 
http://www.nasa.gov/centers/marshall/home/ 

 

Moseley Technical Services (MTSI): 

MTSI is a well-established, minority-owned, 8(a), Small Disadvantaged Business (SDB), Small Business 
(SB) located in Huntsville, Alabama that can provide engineering and design services, as well as support 
safety testing and certification requirements, and is also an experienced ISS payload developer and 
integrator. 
 

MTSI Contact Information 
Greg Jenkins 
Email:  greg@moseleytechnical.com 
Phone:  (256) 503-0529 
www.moseleytechnical.com 

 

ZIN Technologies: 

ZIN Technologies, Inc. is an experienced AS 9100 implementation partner that can provide advanced 
engineering services, systems design, and test and evaluation services; support safety testing and 
certification; and complete ISS payload development and integrations services. ZIN’s in-house 
mechanical manufacturing facility can produce concept, breadboard, prototype, and ground/flight 
hardware. ZIN technicians are certified based on NASA standards for cabling, soldering, staking 
components, and conformal coating. 
 

ZIN Technologies Contact Information 
Carlos Grodsinsky, Ph.D., Vice President, Technology 
Email:  grodsinskyc@zin-tech.com 
Phone: (440) 625-2239 
www.zin-tech.com 

 

 

mailto:patton.downey@nasa.gov
mailto:greg@moseleytechnical.com
mailto:grodsinskyc@zin-tech.com
http://www.zin-tech.com/
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ISS National Lab Facilities for Materials Science Research  

NanoRacks External Platform 

The NanoRacks External Platform provides a platform that can host a standardized CubeSat form factor 
for exploiting the extreme conditions of space accessible via ISS. The dimensions of a material sample on 
the platform may be up to 20 cm x 10 cm x 10 cm (2U). There will be opportunities for both passive and 
active exposure on the external platform:   

• Passive Materials Exposure: Experiments in which samples are mounted on the outside of the 
NanoLab and are thus passively exposed to the space environment.  

• Active Materials Exposure: Experiments in which in-orbit sensors are used to collect data that is 
transmitted back to Earth. 

 
The NanoRacks External Platform supports devices and trays with the following features: 

• Mass: 2 kg  
• Power: 2W max (5VDC, 400mA) 
• Data: USB 2.0 
• NanoRacks provides a cable with the appropriate connectors for power and data specified 

above. 
 
For samples mounted on the exterior of the NanoLab, samples can be mounted with direct and 
sheltered exposure (allowing for the collection of control data). For experiments using in-orbit data 
collection sensors, data regarding specific material changes or characteristics are returned to Earth via 
the ISS data system. Examples of data collection sensors are: 

• USB Cameras, which photograph sample coupons to observe material changes 
• Microphones, which detect debris hits to samples or vibrations 
• Photosensors, which detect material color changes or penetration 
• Electrometers, which detect charge/discharge effects of materials 
• Resonant sensors, which detect mass changes to materials 
 

A microcontroller board inside the NanoLab controls these sensors and interfaces with the NanoRacks 
External Platform computer (via USB), which interfaces with the ISS data system to transmit the data to 
Earth or to provide commands to the payload. These sensors for in-orbit material examination can also 
be used to augment data collected from materials returned to Earth via Soyuz or Dragon.  
 
Solidification Using a Baffle in Sealed Ampoules (SUBSA) Furnace 

The SUBSA furnace can be used for semiconductor crystal growth, and consequently, will allow reaching 
temperatures approaching 800°C. Investigators can send commands to the experimental unit, changing 
temperatures, melt times, and other factors that affect processing of the sample. The 'baffle' in SUBSA 
allows additional control and suppression of the melt motions near the growing crystal-melt interface, 
beyond that accessible by reduced gravity alone. There are certainly a wide variety of metal, 
semiconductor, and ceramic material systems that require processing temperatures up to 800°C. 
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Pore Formation and Mobility Investigation (PFMI) Furnace 

The maximum temperature of PFMI is limited (130°C), so the range of melts that could be 
accommodated by new investigators is limited to low-melting point systems. PFMI could be of use for 
projects involving bubble/drop dynamics associated with a moving solid interfaces.  
 

 

 

 

 

 

June 
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PFMI Furnace Capabilities & Critical Performance 

Parameters Type of Processing Bridgman 
*Max Thermal Gradient up to 1100C/cm 
Transparent Gradient Zone Length 2.5 cm to 0.5 cm selectable 
Max. Sample Outside Diameter 10 mm 
Max. Sample Length 23 cm 
*Max. Sample Process Length 12 cm 
Max. Heater Temperature 1300C 
Cold Zone Min. Temperature 50C 
Heater Stability +/- 10C 
Translation Velocity 0.5 micrometers/sec to 100 micrometers/sec 

Translation Stability +/- 5% 
Sample Ampoule Dimensions OD 12.75 mm, Length 28 cm 
Sample Instrumentation up to 6 Type K Thermocouples inside the ampoule 

Temperature Data Recording Rate up to 1/sec 
Video S video record rate 30fps, zoom 

22:1, two camera view Commanding Remote commanding of heater/cold zone temp. & camera 
zoom/focus 

* Depends on sample material & configuration 
 
Coarsening in Solid Liquid Mixtures (CSLM) Experiment 

CSLM can be used to process low melting point alloys and other systems that sinter at low 
temperatures. This could include (unpressurized) sintering and compaction of polymeric materials as 
well as metals. CSLM can also be used as a small chemical reactor for many systems that react safely at 
these temperatures. It has fast quenching capabilities as well. 
 
Heating System: Two disc resistance heaters and one ring resistance heater are utilized to evenly heat 
the samples to a desired temperature (e.g. 185°C). Four RTDs are installed in the Sample Holder to 
accurately measure the temperature of the samples. An over-temperature thermistor is mounted on the 
Sample Holder so that power can be cut to the heaters if the temperature exceeds the threshold. 
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Materials Science Laboratory (MSL) and Materials Science Research Rack (MSRR) 
 
The MSL consists of a Core Facility, together with associated support subsystems. 
  
The Core Facility is a stainless steel cylinder capable of accommodating different individual furnace 
inserts in which the sample processing is carried out. Processing conditions are normally in either a 
vacuum or an inert gas (e.g., argon). A furnace insert is simply an arrangement of heating elements, 
isolating zones, and cooling zones contained in a thermal insulation assembly. On the outer envelope of 
this assembly is a water-cooled metal jacket that forms the mechanical interface to the Core Facility. 
 
Furnace Inserts for the MSL: 
 
The Low Gradient Furnace (LGF) is designed to conduct experiments in the field of Bridgman crystal 
growth and metallurgical solidification research. The maximum heater temperature of the LGF is 1400°C 
with a thermal stability of +/- 0.02°C. A theoretical thermal gradient (along the sample) of 5–40°C/cm 
can be established.  
 
The Solidification and Quenching Furnace (SQF) is primarily intended for metallurgical solidification 
research under steep temperature gradients, with the possibility of quenching the solidifying interface 
at the end of processing—by quickly displacing the cooling zone. The maximum heater temperature of 
the SQF is 1400°C with a thermal stability of 0.1°C. A theoretical thermal gradient (along the sample) of 
50–150°C/cm can be established. 
 
General features in both inserts (LGF and SQF) are: a rotating magnetic field, Seebeck and resistance 
measurements, and an ultrasound diagnostic system for the detection of the solid-liquid interface. Also, 
a maximum of 12 thermocouples can be integrated into each furnace, and the current maximum sample 
length is 275 mm. 
 
The MSL is accommodated in the MSRR that was designed for basic materials research in the 
microgravity environment of the ISS. MSRR (also referred to as MSRR-1) can accommodate and support 
experiments for many material types, such as metals, alloys, polymers, semiconductors, ceramics, 
crystals, and glasses. These can be studied to discover new applications for existing materials and new or 
improved materials. 
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ATTACHMENT A:  STEP-1 PROPOSAL FORM 

In the summer of 2011, NASA selected CASIS, a nonprofit organization, to maximize use of the 
International Space Station U.S. National Laboratory for improving life on Earth. While NASA continues 
to support ISS research to advance space exploration goals, the ISS National Lab space managed by 
CASIS is focused on research and technology development with ground benefits: exploiting the space 
environment to advance basic science and translational research with commercial application for the 
improvement of life on Earth. CASIS facilitates use of the ISS National Lab by non-NASA U.S. government 
agencies and by academic and private institutions, providing access to the laboratory’s permanent 
microgravity setting and vantage point in low Earth orbit as well as the varied environments of space. 

The form included below is an example of the Step-1 Proposal Form and is not for submission. All 
Step-1 proposals must be submitted through the CASIS website as explained in Section 3.1 of this 
document. Please complete the online form to submit Step-1 of the proposal submission process. All 
fields are required unless marked as “optional.” Do not include confidential or proprietary 
information.  

Project Title  _________________________________________________________ 

Principal Investigator _________________________________________________________ 
 Phone  _________________________________________________________ 
 Email  _________________________________________________________ 
 Address  _________________________________________________________ 

Entity Name   _________________________________________________________ 

Entity Location  _________________________________________________________ 

Note: Non-U.S. entities must have a U.S.-based partner to submit a proposal. CASIS cannot 
consider projects using only non-U.S. sponsorship.  

I. GENERAL INFORMATION 

Hypothesis 

 

 

Key words (for indexing purposes) 

1. ________________________ 
2. ________________________ 
3. ________________________ 
4. ________________________ 
5. ________________________ 

 

Clearly state the hypothesis. If the project is hardware development or technology 
demonstration, a short statement of objective is appropriate. 
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Team Members 

1. Name, Title  ________________________     Entity  ________________________ 
2. Name, Title  ________________________     Entity  ________________________ 
3. Name, Title  ________________________     Entity  ________________________ 
4. Name, Title  ________________________     Entity  ________________________ 

Does your team include any NASA employees?  Yes  No  

 Note: As described in Section 2.6, CASIS cannot award funding to NASA employees. 

Does your team include any international collaborators?   Yes  No  

 If so, please list: Entity ________________________ Role ________________________ 

Commercial Partners 

1. Organization ________________________ Point of Contact ________________________ 
2. Organization ________________________ Point of Contact ________________________ 
3. Organization ________________________ Point of Contact ________________________ 
4. Organization ________________________ Point of Contact ________________________ 

Has this proposal previously been reviewed by another funding agency?  Yes  No  

 If so, please list the agency and attach the previous review: ________________________ 

Have you previously submitted a proposal to CASIS?    Yes  No  

Will your project require IRB/IACUC approval?     Yes  No                         

Note: For proposals employing animals, assurance of compliance with animal care and use 
provisions is required. 

Estimated Project Timeline in Months from Award Selection 

 Preflight development and testing ___ months 

Time to flight     ___ months 

Time to completion   ___ months 

Proposed Implementation Partner  ________________________  (optional) 
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II. COMMERCIAL RELEVANCE 

This section should describe the potential influence of the project on specific commercial sectors. 

Downstream Applications 

  

 
Estimated Time to Market  _________________________________________ (optional) 
(i.e., time for research to translate into commercial application) 

 

List Relevant Commercial Sectors Estimate Addressable Market Size 

  

  

  

  

 

III. PROJECT DETAILS 

Does this submission include proprietary information?   Yes  No  

Note: Step-1 proposal submissions containing confidential or proprietary information will not be 

accepted.  

Is the project ground-based or space-based?   Ground  Space  

Necessity of the National Lab 

 

What are the potential downstream commercial Earth applications of your project? If the 
research project addresses primarily fundamental science questions, explain the importance of 
the project toward knowledge advancement in applicable fields and the long-term path/timeline 
to a tangible product, healthcare advancement, or intangible benefit to the U.S. population. 
 
 
 

If the project is space-based, why does your project require the ISS National Lab? Clearly state 
why the space environment is necessary and/or superior to a ground-based approach.  
 
If the project is ground-based, how does your project enable and/or enhance utilization of the ISS 
National Lab? 
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Responsiveness to RFP 

 

Required Materials/Hardware 
 

 

Earth Benefits  
 

 

Project Summary 
 

 

  

Please be succinct: Describe why your project is responsive to the RFP; in this case, briefly state 
why your project enables future ISS National Lab research. 

List any materials/hardware that must be flown to the ISS in order to complete the project. 

What is the relevance of the proposed space-based research to ground applications (e.g., 
healthcare advancements, commercial product development—in agreement with the CASIS 
mission to use the ISS National Lab for benefits to life on Earth)? 
 
Please be succinct: This may overlap somewhat with Section II. Reminder: Projects enabling 
space exploration goals are supported by NASA, not CASIS, and will be considered unresponsive 
to this RFP. 

1000 words maximum. 
Please describe the proposed project. An abstract and specific aims are appropriate, but alternate 
formatting/organization is also acceptable. 
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ATTACHMENT B:  STEP-2 PROPOSAL COVER SHEET 

 
 
 
PROPOSAL OF [NAME] 
 
IN RESPONSE TO 
 

Request for Proposal No. CASIS 2014-4 

Materials Science in Space 
 
Title of Proposal: 
 
Proposer Name:   
 
Proposer Address:  
 
Federal Tax Identification Number:   
 
 
Contact Information: 
 
1. Name, title, phone number, and address of person who can respond to inquiries regarding the 

proposal  
 
2. Name of Principal Investigator/Project Director 
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ATTACHMENT C:  CERTIFICATION REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY AND 
VOLUNTARY EXCLUSION 

 
 

This certification is required by 2 CFR Part 180, implementing Executive Orders 12549 and 12689, 

regarding debarment and suspension. 

(1)  The prospective participant certifies, by submission of this proposal, that neither it nor its principals 
is presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily 
excluded from participation in this transaction by any Federal department or agency. 

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

 

 

         

Name and Title of Authorized Representative 

 

             

Signature         Date  
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Attachment D:  Budget Template For Step-2 Proposals 

 

 

 

A detailed explanation identifying specific costs associated with each budgeted line item must be provided.  

 

CASIS Project: Materials Science

Principal Investigator:

Company/Instituition:

Project Budget

Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Total
Salary and fringe benefits for 

personnel -$               

Equipment and supplies -$               

Consultant costs -$               

Alterations and renovations -$               

Publications/misc.  costs -$               

Contract services -$               

Consortium costs -$               

Travel expenses -$               

Implementation partner 

services/hardware integration  
-$               

Indirect Costs -$               

Total Cost -$                 -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$               

Total Cost-Cumulative -$                 -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                

CASIS Funding -$                 -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                

Funding Surplus (Deficit) -$                 -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                -$                


