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EXECUTIVE SUMMARY

CASIS continued the positive momentum from FY14 into a new fiscal year with further
productivity and highly visible outreach opportunities in Q1 FY15. In the area of Research and
Technology Development, key CASIS Q1 FY15 foundational project achievements included the
awarding of sixteen new research projects and the issuance of two solicitations creating
additional, funded research and technology opportunities on the International Space Station
(1SS) U.S. National Laboratory. CASIS-sponsored projects, whether in preflight development, on-
orbit operations, or postflight analysis, continued progressing, with preliminary data promising
exciting implications for medical advances in treating cancer, heart and liver disease,
osteoporosis, muscle wasting, and much more. Commercial applications of projects nearing
completion also include improved sporting equipment and longer shelf-life for consumer
products.

In addition to our quarterly achievements, we made substantial progress on the development of
two focused strategic campaigns, Good Earth and Good Health, that will bring together large-
scale collaborations to stimulate 1SS utilization over the coming years. Good Earth is an
international collaboration seeking to maximize 1SS Earth observation capabilities for Earth
benefit, via the development and deployment of next-generation sensors; and Good Health is a
grand challenge taken on by CASIS to truly impact human health on Earth—by capitalizing on
the unique benefits of ISS for studying disease transitions, such as osteoporosis and muscle
wasting, and for developing means to avert them.

Finally, with the announcement of the first-ever CASIS Request for Proposals (RFP) that will be fully
funded by an outside organization—the Massachusetts Life Sciences Center—CASIS partnerships
and development activities reached a significant milestone. This is the first step toward a
commercial model in which CASIS secures external funding to facilitate and manifest innovative
project ideas from targeted sectors and geographic ecosystems.

The following report illustrates progress toward each of the key CASIS mission goals: 1) create
innovation cycles; 2) utilize the ISS for developing new capabilities; and 3) promote the value of
the ISS National Lab fo the nation, and establish the 1SS National Lab as a leading laboratory and
environment for science, technology, engineering, and mathematics (STEM) education. The
report also includes quarterly organizational metrics and achievements as well as projected
milestones for FY15.
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ESTABLISHING INNOVATION CYCLES & UTILIZING THE ISS FOR
DEVELOPING NEW CAPABILITIES

In 2015, CASIS will implement focused research and development campaigns that will support
mulfiple projects within specific scientific themes. These campaigns represent an evelution in
how CASIS—with its business development and research solicitation activities—promotes and
expands the ISS National Lab research portfolio.

Campaign Good Earth

Campaign Good Earth is a vision to strategically maximize ISS Earth observation capabilities for
Earth benefit. Initial CASIS collaboration partners include the United Nations Institute for Training
and Research {UNITAR), National Geographic, NASA, and others, who will collectively broaden
the use of the ISS by supporting projects for imaging the Earth. CASIS will facilitate the
development and deployment of a concatenation of next-generation sensors onboard the ISS.
CASIS identified an initial four next-generation sensors to be potentially installed, including: 1) a
multi-band hyperspectral imager, 2) a SAR (Synthetic Aperture Radar) imager, 3) a LIDAR (Light
Detection and Ranging) sensor, and 4) a thermal imager. These proposed sensors could be used
to support a variety of applications, including water and forest management, humanitarian
relief, disaster prevention and risk reduction, recovery after disaster, and in-country planning and
development. Portions of the sensor data stream will be made available to academic
institutions, the United Nations (U.N.), other government agencies, and not-for-profit
organizations to develop new hyperspectral and other applicatfions including data fusion
techniques.

During Q1 FY15, CASIS identified potential funding sources for sensor development. CASIS also
added commercial technology partners and continued fo build relationships with NASA, who
will provide unigue expertise to the coordination of this project. Additionally, non-disclosure
agreements were signed and discussions progressed with global technology companies who
are interested in providing technical support capabiliies such as data storage. global position
units, and other capabilities that will be critical for the success of this project.

The FY15 milestones for Campaign Good Earth include:

* Coordinate the vision with a commercial company who has an existing agreement with
NASA to place a pointing platform and sensors on the ISS.

* Facilitate a parinership with at least one global technology partner to supply memory,
central processing units, and ground search capability for Campaign Good Earth.

DEC 31 = 2014
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+ Define a collaborative relationship with a NASA center to serve as a technology and
applications development Center of Excellence.

* Engage multiple entities to fund/supply the initial sensors.

Campaign Good Health
Campaign Good Health is a major initiative that seeks to understand the mechanisms that

- underpin the transition from weliness to disease—a process in many cases accelerated by
microgravity—so that interventions can be designed to preserve health on Earth. To best
accomplish this mission, CASIS will need to leverage a vast aray of data and resources
produced by other agencies alongside ifs own to ensure the highest probability of success.
Because sample sizes for data from astronauts are limited, human and non-human data will be
included. Campaign Good Health will be designed to integrate all possible sources of biological
and molecular data, using a systems approach to better understand the transitions from
wellness fo disease. The ISS will thus be used to study disease fransitions, such as osteoporosis and
muscle wasting, and to develop means to avert them and maintain human health. Stakeholders
and their roles/data resources include:

* NASA Space Life and Physical Sciences Research and Applications Division —
Discovery research in space biology, physical sciences, and human research relative to
spaceflight (Ongoing investigations, Genelab)

* National Space Biomedical Research Institute, NASA Human Research Program -
Exploration-related research to support long-term human presence in space (Twins Study,
Repository, Archive)

e CASIS - Translation of discoveries in microgravity into Earth benefits

Initial goals of Campaign Good Health include:

* Promote the spirit of collaboration among various groups including the stakeholders listed
above

* Redlize synergies between existing and future related projects

+ |dentify how fo best work together towards maximum translational outputs

Foundational Projects

CASIS awarded funding to eleven flight projects in Q1: three projects via the MassChallenge
accelerator program, three from the CASIS RFP "Materials Science in Space,” three from the RFP
"Enabling Technology to Support Science in Space for Life on Earth,” and fwo unsolicited
projects also supported by NIH. Additionally, CASIS awarded five non-funded user agreements
to D-Orbit Inc. and Eli Lilly.

This is the second year CASIS has partnered with MassChallenge, which is the largest startup
accelerator to support high-impact, eary-stage entrepreneurs without
taking any equity. During this year’s MassChallenge competition,
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CASIS also partnered with Boeing, who provided $250,000 in funding to support the three
selected innovative flight projects. The total value of the prize, awarded by CASIS and Boeing,
was $600,000.

The Materials Science RFP sought flight research investigations focused on developing new or
improving existing materials that will have direct terrestrial benefit. The purpose of the Enabling
Technology RFP was to identify and support technology development projects that would
enable increased use of ISS for Earth benefits—for example, improvements in
hardware/capabilities or methods to improve bandwidth, throughput, or quality of future
research projects.

CASIS also released two additional solicitations: a targeted RFP seeking access to remote
sensing capabilities on the 1SS for Earth-based energy applications and a Request for Information
(RFI) seeking to identify animal and cell-based models for use on the ISS National Lab to improve
understanding of human disease and drug screening.

During the quarterly meeting of the CASIS Science and Technology Advisory Panel (STAP), panel
members discussed the RFP outlook for this year. Disease modeling remains the focus of our next
life sciences RFP, and the next physical sciences RFP will focus on fluid dynamics, targeting
research and technology development focused on fluid flow phenomena (particularly
multidisciplinary inquiries) with potfential for significant societal impact. Plant Biology was also
discussed as a high priority RFP topic and will also be considered for release in 2015.

Operational Logistics Update

During Q1 FY15, eight investigations were successfully initiated on the ISS, experiments were fully
executed, and samples/data have been retumned to the respective Pl teams on the ground.
These investigations included research from Novartis Biomedical Research Institute, COBRA
PUMA Golf, and the Broad Instifute.

The only launch scheduled during Q1 was Orbital Sciences Orb-3, which suffered a catastrophic
failure during the attempted launch on October 28, 2014, and all science payloads and
resupply cargo were lost. The six CASIS National Design Challenge (NDC) educational
experiments, from three Houston-area schools, were a part of this manifest. The resulting total
“grant value" loss of the NDC projects is approximately $105,000. Plans are already underway to
re-fly the NDC experiments in 2016. All schools are eager to rebuild and re-fly their experiments.
In addition, eighteen Student Spaceflight Experiments Program (SSEP) experiments were also lost.
Nine of the SSEP projects lost were directly funded by CASIS totaling $50,000. The majority of the
SSEP projects will re-fly on the next SpaceX resupply mission, SpaceX-5.

Q1 marked the end of Advancing Research Knowledge-2 {ARK2) and ushers in the start of
Advancing Research Knowledge-3 (ARK3), which will encompass all of the CASIS-sponsored
payloads slated to launch in the calendar year 2015. The paylead
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development and integration activities associated with payloads scheduled to fly to the 1SS
during ARK3, which corresponds to NASA Increment 41/42 (September 2014 - March 2015) and
Increment 43/44 (March 2015 - September 2016), continue on a nominal schedule to meet the
requirements of the projected launch dates. Adjustments fo these launch schedules are
expected, but no formal announcements have been made by NASA or the commercial
resupply companies.

(8 PARINERSHIPS AND DEVELOPMENT:
EXPANDING THE CASIS NETWORK - LEVERAGING FUNDING

In Q1 FY15, CASIS announced its first ever externally funded solicitation, the “Galactic Grant
Competition," enabled through a partnership with Massachusetts Life Science Center (MLSC).
The MLSC provided a $550,000 grant to fund flight and STEM projects. The Massachusetts
Governor announced the grant competition on November 13, 2014, and will provide
Massachusetts-based companies a unique opportunity to access the 1SS to conduct life
sciences research. The grant competition is open for applications from December 1, 2014
through April 3, 2015.

J® STEMERUCATON

ESTABLISH THE 1SS AS THE LEADING LABORATORY AND ENVIRONMENT
FOR STEM EDUCATION

During Q1, the CASIS education team held a two-day critical design review workshop for NDC-
Denver. Three NDC-Denver schools atfended the workshop at the Wings Over the Rockies Air
and Space Museum in Denver on November 13 and 14, 2014. Student teams presented their
prototypes and engaged in a working design session with CASIS and industry mentors, including
NanoRacks {safety) and the Texds A&M Mobile Integrated Solutions Lab {MISL) team. Chatfield
High School in Littleton, CO, invited a feeder school, Deer Creek Middle School (Jefferson
County} to help them grow algae for their biofuel experiment. CASIS has entered info a
Memorandum of Agreement with the Boy Scouts of America to implement the 2015-16 NDC in
Chicago, IL.

EYZO15 ©1: @CII1-DEC 31 =12014
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QUIREACH:.
PROMOTE THE VALUE OF THE ISS NATIONAL LAB TO THE NATION

The first quarter of FY15 offered CASIS a number of outreach opportunities to reach both broad
and targeted audiences. In October, CASIS announced a series of project awards that
garnered media attention, including a premium feature article in Popular Science highlighting
the CASIS-awarded Intuitive Machines termrestrial return vehicle.

In November, to support the "Galactic Grant Competition” announcement, CASIS worked with
the MSLC to coordinate a press conference with Governor Deval Patrick, astronaut Dan

Tani, and members from the pharmaceutical company Novartis. The event was an incredible
success, garnering media features in the Boston Herald, the Boston Globe, and National Public
Radio.

During the quarter, CASIS also infroduced two new video products highlighting key
developments. The first video featured a new partnership with actor/producer Seth Green, a
well-known space advocate, to develop the ARK3 mission patch-—which will symbolize all CASIS
sponsored ISS investigations during calendar year 2015. This video has already amassed great
attention through both CASIS and NASA social media channels, including 214,000 views and
more than 6700 likes through the NASA Facebook page. The second video is an exciting
development from a scienfific outreach perspective featuring the CASIS, NASA, and NIH
collaboration to fund Dr. Hughes-Fulford's T-cell activation experiment to examine key factors in
aging and immune suppression in microgravity. This video was released in the days prior to the
anticipated December SpaceX-5 launch. This has garnered strong interest from our

viewers, reaching over 46,000 people on Facebook just 24 hours after it was released, and will
aiso be prominently featured within NIH's website and other channels.

CASIS ARK3 Mission Patch Video: http://youtu.be/ rJAtFhwiil
CASIS SpaceX-5 Payload Overview Video: http://voutu.be/A_y7w-vhing
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J® ENANCIALS

CASIS' Independent Auditors, Carr, Riggs, Ingram, LLC, issued their audit report for the year ended
September 30, 2014 on December 2, 2014.

BUSINESS STATUS REPORT

OCT 1DEC 31, 2014

Direct Labor $1,194,792 $1,348,595 (5153,803) $1,194,792 $1,348 595 {$153,803)
Subconkiacts $323,460 $764,653 (8441,193) $323,460 $764,653 ($441,193)
;;kmnem Sppme $91,419 $20,000 ($71.419) $91,419 20,000 (§71,419)
mr::::ile Supplies & $34,042 $62,245 ($27,303) $34,042 $62,245 (§27,303)
Travel $212,273 $243,688 ($31,415) $212,273 $243,688 ($31,415)
Grants to be Awarded $945,250 $2,499,801 | ($1,554,551) $945,250 $2.499.801 | ($1,554,551)
Other Direct Costs $366,238 $365,477 $761 $366,238 $365,477 $761

BREAKOUT OF COOPERATIVE AGREEMENT FUNDING

Q1 FY1S Q2FY1S Q3FY1$ Q4FY1S
Direct 49%
Indirect 24%
Grants 30%

BREAKOUT OF CASIS GRANTS

Q1 FYIS Q2 FY15 04FY 18
Private/Commercial $564,063
Academic $297,400
Other Government $0
Mission Based Costs $83,787

15Q 1 OCT 1-DEC 31 = 201 4
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(® METRICS

In addition to the quarterly metrics displayed in the following pages, CASIS will be tracking
several metrics on an annual basis and reporting this in our annual report. Those metrics include:

e Leverage of CASIS Seed Funding - CASIS will measure the ratio of external coniribution to
project cost for all proposals versus CASIS seed funding

» Operational Efficiency — CASIS will rack the efficiency of reviews and operations by
measuring the elapsed time from inquiry to award to flight.

Additionally, as results come back and are made available, CASIS will track:

«  Confributions to Scientific Knowledge — CASIS will track the publishing of results in
scientific journals fo demonstrate the importance of the scientific investigations being
done through CASIS

*  Commercial Impact — CASIS will report all products or services created which derived
from National Lab research to track tangible impact to markets

METRIC Q1 FY 15 Q2 FYIS QIFYIS Qakyis
CASIS RFPs/RFis Issued 2
Responses recelved from RFis and RFPs 17
(Including Step-1 and Step-2 proposals)
Project proposals awarded from CASIS grant P
calls (solicited)
Project proposals received 6
(unsolicited)
Project proposals awarded 10
(unsolicited)
Return Cuslomers: Proposals recelved from | i
CASIS customers pursuing a re-fiight i
New Customers: Projecls awarded lo n
principal invesligotors that have never fliown
Flight projects manifested 33
Flight projects delivered to ISS NL 0

» QL QCET 1-DEEI3] = 2014
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STEM EDUCATION AND OUTREACH METRICS BY QUARTER

METRIC 01 FY15 Q2 EFYIS QIFY15 Qaryis

STEM projects executed
Total reach of STEM projects 7,265
CASIS oulreach events
Trade Shows 6
Print Advertisements 0
Total media impact
You Tube Posts 2
-views (cumulative) 10,744
Twitter Posts 166
-followers (cumulative) 59,058
Facebook Posts 123
-likes (cumulative) 4,548
Website visitors 49, 254
News Releases 10
Medio Events 9
News Mentions (Clips, Blogs) 1.379
Twitter Mentions 620

During increment planning NASA sets aside cerfain resources dedicated fo ISS utilization for all
partners. These resources include upmass, downmass, and crewtime. The ISS National Lab is
granted half of NASA's share (79%) of the available resources. Upmass and downmass vary
based on the number of cargo vehicles and their capabilities. Crewtime is based on an average
of 35 hrs/week available for ISS utilization. Other resources such as power and cold stowage are
not considered in this metric due to their shared nature.

Lipmass (k) Downmass (ki) Crewtime (hrs)
Increment
Allocauon Actuals Allocanon Actuals Allocation Request

Inc 37/38 287 334.7 17% 6 7.9 132% 427 5 2%
Inc 39/40 766 389.1 51% 244 197.8 81% 386 96.2 25%
Inc 41/42 539 716 133% 225 705.5 314% 345 178.9 52%
Inc 43/44

{projected) 1202 1166.9 7% 537 173 32% 378 318.8 B4%

(Data through 12/31/14)
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