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Serendipity Space (India) demonstrates
autonomous 'Alchemy' drug crystallization on
satellite prototype.

Microgravity drug crystallization offers unique
morphologies, but cost-effectiveness remains a
challenge.

Firefly Aerospace integrates Zeno Power's RHU
for lunar night survival on Blue Ghost mission.

SETI Institute develops orbital Raman
spectroscopy for remote space resource detection
(ISRU).

UK's Space Forge partners with Texas A&M; for
terrestrial semiconductor material manufacturing
in US.

Microchip Technology unveils rad-hard
CSAC-SA65 atomic clock for precision small
satellite timing.

China's LandSpace achieves historic first with
Zhuqgue-3 steel booster landing, advancing
reusable rockets.

Orbital manufacturing accelerates for
semiconductors and pharma; US weighs tax
credits, China advances.

Serendipity Space (India) successfully tests
autonomous in-space pharma manufacturing
system 'Alchemy’.

US Space Force awards Rocket Lab $397M for
'Flatellites' to boost air threat tracking.

China's commercial space sector soars with 50
launches in 2025, aerospace core to 15th
Five-Year Plan.

Lunar Station Corp integrates NASA data to
model commercial lunar infrastructure for Artemis
plan.

US Space Force awards $12M contracts to
accelerate resilient Space Data Network (SDN)
development.

ESA commits €65M to Ispace-Europe's lunar polar
ice rover mission for water ice/helium-3
extraction.

EPC Space launches rad-hard eGaN FETSs for
next-gen space computing, boosting AI/HPC
power.

China grants Geespace (Geely-backed) satellite
IoT commercial test license, opening private
market.

NASA's HPSC processor achieves 500x faster
performance, enabling autonomous space Al.

Scientists explore fungi's potential to transform
Martian soil into farmland for sustained
habitation.

China's Chang'e-7 lunar probe poised for South
Pole water ice exploration and flying robot test.
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I Three Questions That Demand Your Decision This Week

@ Is your supply chain ready for orbital manufacturing?

In-space manufacturing (ISM) for semiconductors and pharmaceuticals is accelerating (e.g., Astrileux,
Micro-gRx, Serendipity Space). Are your R&D; and procurement teams evaluating the potential for superior,
defect-free materials from LEO, and assessing the competitive implications if non-US/EU players gain an early
lead?

® How will China's reusable rockets impact your launch strategy?

LandSpace's successful Zhuque-3 steel booster landing and China's 50 commercial launches in 2025 signal a
major shift. With projected payload costs below 20,000 RMB/kg, does this make your current launch contracts
uncompetitive? Are you exploring diversified launch options, including emerging Asian providers?

© Does your space platform leverage next-gen Al and rad-hard tech?

NASA's HPSC processor is 500x faster, enabling autonomous Al. EPC Space's 1Mrad+ eGaN FETs boost power
density. Are your engineering teams integrating these advancements to stay competitive in orbital AI data
centers (e.g., Google's Project Suncatcher) and deep-space missions?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High
LunarISRU ISM-HVM

ISAM/SDN SpaceAl

Low Impact Threat > Opp.

<« Opportunity —

O

< Threat —
® ISM-HVM Critical New markets Non-US/EU lead
® SpaceAl Critical New capabilities Tech race
® ChinalLch Threat Payload access Cost comp.
® LunarISRU Opp. Resource access High cost
® ISAM/SDN Opp. Defense/Comm Complex tech
® DeepSpace Ref. Niche tech Long R&D;
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I Deep Dive @ — NASA's HPSC Processor: 500x Faster Space Al

#29 | 2026/08/14 | Space Daily | Tech Novelty® ® ® ® ® Proximity® @ OOO Market Impact® ® ® ® ® Data

Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

NASA's High-Performance Spaceflight Computing (HPSC) processor, co-designed with Microchip Technology,
achieved a 500-fold increase in processing speed over current rad-hard chips in JPL tests. This palm-sized

processor combines significant performance with superior fault tolerance and error correction.

This breakthrough enables future spacecraft to make autonomous Al-driven decisions, drastically reducing
reliance on Earth communication and enhancing autonomy for deep-space and lunar/Martian exploration

missions, fundamentally transforming space exploration.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 500x performance claim is significant and, given JPL's
involvement and Microchip's partnership, likely realistic under lab conditions. Technical barriers
include scaling production for space-grade reliability and integrating with existing mission
architectures. [Opportunity] for US/EU OEMs and device manufacturers to develop next-gen
autonomous spacecraft and Al payloads. [Threat] for those relying on legacy computing, as
competitors will gain a massive advantage in mission capability. [R&D;] teams must
immediately evaluate HPSC architecture for future platforms. [Strategy] should assess the
long-term implications for mission design and operational autonomy by Q4 2026.

I Deep Dive @ — Rad-Hard eGaN FETs for Next-Gen Space Computing

#03 | 2026/08/19 | Semiconductor Today | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancce ® @ ® ®

EPC Space LLC launched new radiation-hardened eGaN power transistors (15V, 25V, 40V) with >1 Mrad TID
tolerance and 85 MeV cm2/mg SEE immunity. These devices offer ultra-low on-resistance, high current, and
fast switching in compact PQFN packages.

This innovation enables smaller, more efficient, and longer-lasting space electronics, advancing deep-space
exploration and satellite communication. They are critical for high-efficiency DC-DC converters, motor drives,

and Lidar in harsh radiation environments.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The specs (1 Mrad TID, 85 MeV SEE) are highly credible and
represent a significant leap for space-grade power electronics. GaN's inherent radiation
hardness is well-established. Technical barriers include ensuring long-term reliability in diverse
space environments and managing thermal dissipation at high power densities. [Opportunity]
for US/EU materials & component suppliers and OEMs to integrate these into next-gen
satellites, deep-space probes, and orbital Al data centers, gaining a competitive edge in power
density and efficiency. [Threat] for legacy silicon-based power solutions and their suppliers.
[Procurement] should evaluate these new components for all upcoming space projects by end
of month. [R&D;] must explore GaN integration for AI/HPC power delivery immediately.
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I Deep Dive ® — Orbital AI Data Centers: Google's 2027 Mission

#05 | 2026/08/17 | Space Daily | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® ® Data

Reliability® ® @ OO US/EU Relevancco ® ® ® ®

Google's 'Project Suncatcher' plans a two-satellite learning mission with Planet in early 2027 to deploy Al
computing infrastructure in Earth's orbit. Orbital data centers leverage continuous solar power and efficient
waste heat dissipation into space.

This innovative approach addresses escalating power consumption of terrestrial AI data centers, which can
equal 100,000 homes. Optical linking technology enables faster, lower-latency data transfer for distributed Al

processing, crucial for sustainable Al infrastructure.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Google's 2027 mission is a concrete step, making the concept
of orbital AI data centers realistic, though scalability and cost-effectiveness remain major
hurdles. Technical barriers include launch costs, space debris, re-entry pollution, and hardware
durability. [Opportunity] for US/EU OEMs & device manufacturers (satellite builders, Al
hardware), technology licensors (optical comms, thermal management), and materials
suppliers (rad-hard components) to partner or develop solutions. [Threat] for terrestrial data
center operators and energy providers if this model proves viable, as it fundamentally shifts
infrastructure. [Business Dev] should initiate discussions with Google/Planet and other space
infrastructure players by end of quarter. [Strategy] must model the long-term energy and
compute landscape.

I Other Notable Articles

LandSpace Achieves Historic First with Zhuque-3 Steel Booster Landing (South China Morning Post)
Tech Novelty® ® @ ® O Proximity® @ @ ® O Market Impacte ® @ ® ®

China's LandSpace demonstrates reusable steel rocket, intensifying global launch cost competition. US/EU
must respond.

Orbital Manufacturing Accelerates: Semiconductors and Pharmaceuticals Take Center Stage (Space Index)
Tech Novelty® ® OOO Proximity® @ ® OO Market Impacte ® @ @ O

Overview confirms ISM for high-value materials is a global race, with US tax credits and China's Tiangong
driving it.

ESA Commits €65 Million to Ispace-Europe's Lunar Polar Ice Rover Mission (Spacetech (Facebooki#ZeH))

Tech Novelty® @ ® OO Proximity® @ ® OO Market Impacte ® @ @ O

ESA's investment in lunar ISRU highlights Europe's commitment to sustainable Moon exploration and

resource extraction.

Microgravity Crystallization Poised to Revolutionize In-Space Manufacturing (ACS Publications)

Tech Novelty® ® @ ® O Proximity® @ OOO Market Impacte @ @ @ O

Microgravity offers unique potential for high-quality single and bulk crystals (pharma, semiconductors), but
scalability is key.

India's Serendipity Space Successfully Demonstrates "Alchemy" System for Stratospheric Drug Crystallization (Facebook (Serendipity Spacedk D))
Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impacte ® @ @ O

India's first space-pharma startup successfully demonstrates drug crystallization, signaling emerging
non-US/EU competition.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Strategy] Assess competitive landscape for space-grade electronics (GaN, HPSC) and identify
potential US/EU partners or acquisition targets.

¢ [R&D;] Initiate internal review of microgravity manufacturing potential for high-value materials
relevant to your core business, focusing on defect reduction and novel properties.

| Short-term (1 month)

¢ [Procurement] Identify alternative suppliers for radiation-hardened components, including non-US/EU
options, to diversify supply chains and mitigate geopolitical risks.

¢ [Business Dev] Explore partnerships for orbital Al data center infrastructure and services, particularly
with companies like Google or emerging space-tech firms.

e [Strategy] Conduct a detailed analysis of China's reusable launch capabilities and its impact on global
launch costs and market access for US/EU payloads.

I Medium-long term (quarter+)

¢ [R&D;] Investigate long-term R&D; in space-based semiconductor and pharmaceutical manufacturing,
including automation and scalability challenges.

e [Executive] Develop a comprehensive space strategy that integrates lunar ISRU, in-space servicing,
and space debris mitigation into future business models.

¢ [Legal/IP] Monitor and engage with evolving international regulatory frameworks for in-space
manufacturing, resource utilization, and orbital debris management.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-22
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#01 Microgravity Crystallization Poised to
Revolutionize In-Space Manufacturing for High-Value
Materials, Detailing Challenges and Future Directions

Published August 18, 2026  ACS Publications  USA

| overview

A recent review highlights the expanding relevance of microgravity crystallization
from structural research to low Earth orbit (LEO) and future in-space manufacturing
(ISM) applications. This technique offers the unique potential to produce high-quality
single and bulk crystals, such as pharmaceuticals and semiconductors, unachievable
under Earth's gravity. However, significant challenges remain in scalability and process
control, necessitating targeted R&D to establish efficient in-space manufacturing
processes. This advancement is expected to open new manufacturing frontiers in the

space industry and generate ripple effects across terrestrial industries.



| N DEPTH

Key Findings

Microgravity crystallization technology, traditionally used for growing high-quality single
crystals for structural research, is rapidly expanding its relevance towards the production
of high-value materials in low Earth orbit (LEO) and for future in-space manufacturing
(ISM). A comprehensive review analyzes the current state of progress, identifies key
technological challenges, and outlines future directions, signaling a potential revolution

in the manufacturing of pharmaceuticals, semiconductors, and advanced alloys.

Technical and Clinical Details

The absence of gravity-driven convection and sedimentation in microgravity offers a
unique advantage for producing materials with more uniform and defect-free crystal
structures compared to Earth-based methods. This capability could lead to new drugs
with improved solubility and stability, higher-performance electronic devices, and more
durable new materials for aerospace applications. The review details experimental
methods for investigating crystallization kinetics and optimal regimes (single-crystal
versus bulk-crystal) for various material types, including simulations of crystal growth
under different temperature gradients and pressures, as well as experiments using
microgravity furnaces in space. For example, specific protein crystals grown on the
International Space Station (ISS) have demonstrated superior quality to their terrestrial

counterparts, providing critical structural data for drug design.

Background and Industry Context

The space industry is undergoing a significant shift from government-led exploration to
commercialization, with in-space manufacturing (ISM) emerging as a crucial pillar. The
business model of producing high-value materials in space for return to Earth or for
direct use in space is creating new market opportunities. There is a high demand for
ultra-high-purity and novel functional materials that are difficult to produce terrestrially,
positioning microgravity crystallization as a core technology to meet this need. Previous
experiments on the ISS have successfully demonstrated the production of superior

protein and zeolite crystals, confirming the technological feasibility.



Future Outlook

The primary challenge ahead is to advance microgravity crystallization from a research-
stage endeavor to a scalable, controlled manufacturing process. This requires developing
automation technologies for large-scale production, real-time monitoring and control
systems for crystal growth, and efficient energy utilization and recycling technologies to
reduce manufacturing costs in space. Furthermore, establishing quality assessment
standards for space-manufactured products and developing regulatory frameworks for
their return and utilization on Earth are critical. Overcoming these hurdles will transform
space into a 'new factory' for high-value materials, bringing innovation and competitive
advantages to Earth-based industries. This technology not only enhances the
sustainability of space exploration but also holds the potential to deliver groundbreaking

solutions in terrestrial medicine, electronics, and energy sectors.

Source: https://pubs.acs.org/cgdefu/article/doi/10.1021/acs.cgd.6c00807/5266269/Crystallization-for-

Manufacturing-in-Microgravity?searchresult=1
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#02 President Trump Signs National Space
Transportation Policy to Support Over 1,000 Annual
Launches and Re-entries by 2030

Published August 20, 2026  The White House = USA

| overview

President Trump has signed a national space transportation policy aimed at
supporting over 1,000 annual space launches and re-entries by 2030. This
memorandum directs NASA to facilitate commercial space transportation services and
enable commercial cargo and human transport to the Moon and Mars. The policy
emphasizes that new in-space manufacturing and transport capabilities will drive the
discovery and development of high-value materials and pharmaceuticals,
strengthening U.S. technological leadership. This ambitious goal is expected to
accelerate the rapid expansion of the space economy and related technological

innovations.



| N DEPTH

Key Findings

President Trump has signed a landmark National Space Transportation Policy, aiming to
support over 1,000 annual space launches and re-entries by 2030. This policy is designed
to rapidly expand commercial space transportation services and enable commercial
access to the Moon and Mars, signaling what is being termed a 'golden age of space

transportation’ for the United States.

Technical and Policy Details

The policy memorandum prioritizes strengthening public-private partnerships in
commercial space transportation and fostering innovation through regulatory
streamlining. Specifically, it seeks to expedite launch and re-entry licensing processes,
making space access easier for commercial entities. NASA is directed to actively support
the development of commercial capabilities for transporting cargo and personnel to the
Moon and Mars, including advancements in reusable rocket technology, in-orbit
refueling, and assembly capabilities. The policy explicitly states that the evolution of in-
space manufacturing (ISM) and transportation capabilities will unlock the discovery and
development of high-value materials and pharmaceuticals, contributing to U.S. economic
growth and national security. This includes the potential for new high-purity

semiconductors and specialized biologics manufactured in microgravity.

Background and Industry Context

The global space industry has experienced remarkable growth in recent years, largely
driven by the commercial sector. Companies like SpaceX have drastically reduced launch
costs through reusable rockets, and small satellite constellations are revolutionizing
global communication networks. However, the increasing frequency of launches and re-
entries has challenged existing regulatory frameworks and infrastructure. The Trump
administration's policy is a strategic move to address these challenges and ensure the
U.S. maintains and strengthens its leadership position in the global space industry. The
policy is expected to create a foundation for accelerated growth across the space

economy, stimulating job creation and technological innovation.



Future Outlook

The implementation of this National Space Transportation Policy is anticipated to bring
dramatic changes to the U.S. space industry over the next few years. The ambitious
target of over 1,000 annual launches and re-entries holds the potential to make space
access more routine and affordable. Short-term impacts include increased investment in
launch infrastructure, accelerated development of related technologies, and enhanced
competitiveness for commercial space companies. In the long term, this policy will be a
critical enabler for lunar base construction, Mars exploration missions, and the
establishment of new space economic zones. However, such a high frequency of space
activities also poses new challenges, such as space debris and environmental impacts,

which will require careful consideration and management moving forward.

Source: https://www.whitehouse.gov/fact-sheets/2026/08/fact-sheet-president-donald-j-trump-launches-

the-golden-age-of-space-transportation/
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#03 EPC Space Launches 15V, 25V, and 40V Rad-Hard
eGaN FETs with >1 Mrad TID for Next-Gen Space
Computing

Published August 19, 2026  Semiconductor Today =~ USA

| overview

EPC Space LLC has announced the release of three new radiation-hardened eGaN
power transistors (15V, 25V, 40V) designed for next-generation space computing
systems. These devices offer ultra-low on-resistance, high current capability, and fast
switching performance in a compact PQFN package. Crucially, they boast over 1 Mrad
total ionizing dose (TID) tolerance and 85 MeV cm?/mg single-event effect (SEE) LET
immunity, significantly enhancing reliability in harsh space radiation environments.
This innovation will contribute to smaller, more efficient, and longer-lasting space
electronics, advancing deep-space exploration and satellite communication

capabilities.



| N DEPTH

Key Findings

EPC Space LLC has unveiled three new, innovative radiation-hardened eGaN power
transistors (15V, 25V, and 40V) specifically optimized for next-generation space
computing systems. These devices achieve over 1 Mrad total ionizing dose (TID)
tolerance and 85 MeV cm?/mg single-event effect (SEE) LET immunity, dramatically
enhancing reliability and performance in the most extreme space radiation

environments.

Technical and Clinical Details

The new products integrate ultra-low on-resistance, high current capability, and fast
switching performance into a compact PQFN package, maximizing power conversion
efficiency while contributing to system miniaturization and weight reduction. These
eGaN FETs are designed to address a wide range of power management needs in space
missions, including high-efficiency DC-DC converters, motor drives, Lidar applications,
and communication systems. Their TID tolerance exceeding 1 Mrad ensures minimal
degradation and sustained operation even in long-duration deep-space missions or
those traversing radiation belts. Furthermore, their high immunity to single-event effects
(SEE) is critical for preventing spurious malfunctions and enhancing mission safety,

directly impacting the longevity and success of complex space assets.

Background and Industry Context

As space missions become more complex and demand higher performance, spacecraft
electronics require greater power efficiency, reduced size, and, most importantly,
enhanced resilience to harsh radiation. Traditional silicon-based devices have been
vulnerable to radiation, often necessitating heavy shielding that adds mass to spacecraft.
GaN (Gallium Nitride) technology, with its superior electrical characteristics and inherent
radiation hardness, has emerged as an ideal alternative for space-grade applications. EPC
Space, a leader in this domain, has been actively developing GaN devices for space, and
this new product line provides space system designers with new options, raising industry

standards in both performance and reliability.



Future Outlook

The introduction of these radiation-hardened eGaN FETs will significantly impact space
computing and power system design. They will accelerate the development of smaller,
more efficient satellites, deep-space probes, and lunar and Martian exploration vehicles,
enabling new mission concepts previously unfeasible. For instance, they are expected to
play a crucial role in building next-generation space infrastructure, such as orbital data
centers equipped with Al processing capabilities and power-intensive interplanetary
communication arrays. This technological advancement by EPC Space is poised to further
expand the boundaries of space commercialization and exploration, establishing new

benchmarks for power management in long-term space missions.

Source: https://www.semiconductor-today.com/news_items/2026/aug/epc-190826.shtml
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#04 US Advocates for Dual Approach: Domestic and
Space-Based Semiconductor Manufacturing, Expecting
Superior Performance from Orbital Production

Published August 13, 2026  RealClearDefense  USA

| overview

A strategic recommendation calls for the U.S. to advance both domestic and space-
based semiconductor manufacturing capabilities concurrently. This approach
emphasizes that microgravity environments enable the production of ultra-high-
performance semiconductors with fewer defects, unattainable on Earth. Space-
manufactured semiconductors are expected to offer superior performance, smaller
size, and greater uniformity than existing terrestrial products, securing a crucial
technological advantage. The report recommends extending the U.S. CHIPS and

Science Act's incentives to space-based manufacturing to catalyze this strategic shift.
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Key Findings

A strategic recommendation has been put forth for the United States to simultaneously
pursue both domestic and space-based semiconductor manufacturing capabilities to
address geopolitical risks and supply chain vulnerabilities. This dual approach highlights
that microgravity environments offer a unique frontier for producing ultra-high-
performance semiconductors with fewer defects, capabilities unattainable on Earth,

thereby securing a new technological advantage for the U.S.

Technical and Policy Details

Semiconductor manufacturing in microgravity is expected to dramatically reduce
impurity incorporation and defect formation during crystal growth, as it eliminates
gravity-induced convection, sedimentation, and stress effects. Consequently, space-
manufactured semiconductors could exhibit superior performance, smaller dimensions,
and greater uniformity compared to existing terrestrial products. This opens avenues for
developing ultra-efficient power semiconductors, sensors functioning in extreme
environments, and specialized semiconductors crucial for quantum computing. The
article suggests that the U.S. CHIPS and Science Act, which heavily supports domestic
semiconductor manufacturing, should extend its grants and tax incentives to space-
based production. This extension would strengthen incentives for private companies to
invest in orbital semiconductor factories and R&D, accelerating the commercialization of

in-space manufacturing.

Background and Industry Context

Semiconductors are foundational strategic assets, indispensable across all sectors of the
modern economy, defense, and advanced technology. However, the global
semiconductor supply chain is highly concentrated in a few regions, making it vulnerable
to geopolitical tensions and natural disasters. While the U.S. aims to mitigate this
vulnerability by bolstering domestic manufacturing, achieving next-generation
technological leadership also requires new manufacturing approaches that transcend
Earth's limitations. Space-based semiconductor production not only diversifies the
supply chain but also promises to create entirely new industries and technological
competitiveness by yielding semiconductors with capabilities previously thought

impossible.



Future Outlook

While space-based semiconductor manufacturing is still in its nascent stages, its
potential is immense. Applying the CHIPS and Science Act to space could significantly
accelerate investment and technological development in this field. In the short term,
microgravity materials science research and prototype manufacturing are expected to
intensify, with orbital semiconductor manufacturing facilities becoming a tangible
prospect in the long run. This strategy would secure long-term U.S. technological
leadership, strengthen defense capabilities, and profoundly impact global markets
through innovative products. However, space manufacturing also entails challenges such
as high costs, logistical complexities, and space debris, necessitating continuous efforts

to overcome these hurdles.

Source: https://www.realcleardefense.com/articles/2026/08/13/the_us_needs_both_domestic_and_space-
based_semiconductors_1200013.html
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#05 Orbital Al Data Centers Accelerate to Solve

Terrestrial Power Challenges; Google Plans 2027
Satellite Learning Mission

Published August 17, 2026  Space Daily  USA

| overview

To address the escalating power consumption of Al-focused data centers (equivalent
to 100,000 homes), companies like Google are accelerating strategies to deploy
computing infrastructure in Earth's orbit. Orbital data centers can leverage continuous
solar power and efficiently dissipate waste heat into space via radiators, drastically
reducing cooling costs and energy consumption. Google's 'Project Suncatcher,’
proposing small constellations of optically linked Tensor Processing Units (TPUs),
plans a two-satellite learning mission with Planet in early 2027. This innovative

approach is crucial for achieving sustainable Al infrastructure.
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Key Findings

As Al-focused data centers face rapidly increasing power consumption (equivalent to
100,000 homes for a typical facility), posing significant sustainability challenges on Earth,
companies including Google are accelerating strategies to relocate portions of their
computing infrastructure to Earth orbit. These orbital data centers are poised to
fundamentally solve terrestrial power and cooling issues by utilizing continuous solar

power and efficient waste heat dissipation into space.

Technical and Clinical Details

The primary advantages of deploying data centers in orbit lie in energy supply and
thermal management. Satellites in carefully chosen orbits (e.g., sun-synchronous) can
receive almost continuous sunlight, ensuring a stable power supply from solar arrays.
Furthermore, the waste heat generated by computers can be directly radiated into space
via giant radiators, eliminating the need for complex and expensive cooling plants
required by terrestrial data centers. Google's 'Project Suncatcher' proposes a
constellation of small satellites equipped with optically linked Tensor Processing Units
(TPUs). This optical linking technology enables faster and lower-latency data transfer
than ground-based systems, maximizing the efficiency of distributed Al processing. A
joint two-satellite learning mission with Planet is scheduled for early 2027 to

demonstrate the feasibility of this concept.

Background and Industry Context

The rapid advancement of Al technology in recent years has led to an explosive demand
for large-scale data processing and computational resources. However, traditional
terrestrial data centers are confronted with severe challenges: enormous power
consumption, high energy requirements for cooling, and geographical siting constraints.
Dependence on fossil fuel-derived electricity, in particular, raises sustainability concerns
regarding climate change mitigation. Orbital data centers are emerging as an innovative
solution to these problems, forming a new trend in infrastructure development that
leverages the space frontier. This will further accelerate Al applications across diverse

sectors, including national security, scientific research, and commercial services.



Future Outlook

The realization of orbital data centers holds the potential to dramatically enhance Al
capabilities. Continuous power supply and efficient thermal management will enable
more powerful processors to run at full capacity around the clock, maximizing Al's
computational power in fields such as weather forecasting, Earth observation, space
exploration data analysis, autonomous driving, and medical diagnostics. However, orbital
data centers also present new challenges, including launch costs, increased space debris,
re-entry pollution, and hardware durability in the space environment. While establishing
technological and policy solutions to these issues is critical, successful initiatives by major
players like Google could lead to the generalization of orbital Al computing by the

2030s, fundamentally redefining the future of digital infrastructure.

Source: https://spacedaily.com/t-ai-data-centre-100000-homes-orbit-sunlight-radiators/
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#06 India's Serendipity Space Successfully
Demonstrates "Alchemy" System for Stratospheric
Drug Crystallization, Accelerating Pharmaceutical
Innovation

Published Published August 19, 2026  Facebook (Serendipity Space&k D) India

| overview

India's pioneering space-pharma startup, Serendipity Space, has successfully
demonstrated its innovative "Alchemy" system for drug crystal manufacturing in the
Earth's stratosphere. Leveraging microgravity, this system produces high-quality
pharmaceutical crystals, promising enhanced drug stability, solubility, and
bioavailability. This breakthrough marks a pivotal step in revolutionizing drug

discovery and accelerating the development of more effective therapeutics.



| N DEPTH

Background

Drug crystallization is a critical step in pharmaceutical development, profoundly
influencing efficacy, safety, and manufacturing viability. However, under terrestrial
gravity, factors like crystal growth rate and morphology are often adversely affected,
making it challenging to achieve ideal crystal structures. This inherent limitation has
spurred growing interest in space-based pharmaceuticals, which leverage the unique
properties of the space environment, particularly microgravity. Startups like Serendipity
Space are at the forefront of this burgeoning frontier. The Indian government's active
promotion of its commercial space industry aligns with and supports such initiatives,
promising new avenues for the pharmaceutical manufacturing supply chain and

contributing to global healthcare solutions.

Key Findings

Serendipity Space, India's inaugural space-pharma startup, has successfully
demonstrated its innovative "Alchemy" system for manufacturing pharmaceutical crystals
within the Earth's stratosphere. This system harnesses the unique microgravity
environment to produce high-quality drug crystals, offering significant potential to
enhance drug stability, solubility, and ultimately, bioavailability. This achievement

represents a pivotal step towards revolutionizing drug discovery and development.

Technically, the "Alchemy" system exposes drug molecules to stratospheric microgravity,
fostering the formation of uniform, highly ordered crystal structures that are difficult to
replicate under Earth's gravitational pull. In this environment of significantly reduced
gravitational influence, undesirable phenomena such as convection and sedimentation
during crystal growth are suppressed. This suppression scientifically yields purer, more
defect-free crystals with superior structural integrity. Such improvements are projected
to enhance the physicochemical properties of drugs, especially their solubility and
stability, leading to better patient absorption efficiency and extended shelf life. Crucially,
this technology can not only optimize existing drugs but also render pharmaceutically
viable novel compounds that are challenging to crystallize terrestrially. Its broad impact
is anticipated across the entire pharmaceutical lifecycle, from early discovery to clinical

application, accelerating the development of safer and more effective medicines.



Looking ahead, Serendipity Space's "Alchemy" system has the potential to fundamentally
transform pharmaceutical manufacturing paradigms. Future efforts will focus on
conducting longer-duration microgravity manufacturing trials and comprehensive
pharmacological evaluations of the returned drug crystals. While commercialization
necessitates addressing challenges such as reducing launch costs, scaling manufacturing
processes, and navigating stringent regulatory requirements, the proven capability to
produce high-quality pharmaceutical crystals in space could unlock substantial demand
in high-value niche markets, including orphan drugs and specific cancer therapeutics. In
the long term, the realization of fully autonomous orbital pharmaceutical factories could
enable in-situ drug production for deep-space exploration missions and establish a

novel, resilient supply source for terrestrial healthcare systems.

Source: https://www.facebook.com/etnow/videos/drug-manufacturing-in-spaceserendipity-space-indias-
first-space-pharma-startup-h/28649604041299473/
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#07 NASA's SSPICY Mission Demonstrates Innovative
Multi-Jointed Robotic Arm and Propulsion
Technologies, Significantly Advancing Autonomous In-
Space Servicing and Manufacturing

Published August 20, 2026 NASA  USA

| overview

NASA's SSPICY (Small Spacecraft Propulsion and Inspection Capability) mission
successfully achieved critical technology demonstrations in a public-private
partnership aimed at in-space satellite servicing and inspection. The mission validated
new propulsion, advanced guidance, navigation, and control (GNC) technologies, and,
notably, an innovative multi-jointed robotic arm. This breakthrough paves the way for
future autonomous in-orbit services and significantly expands in-space manufacturing
and assembly (ISAM) capabilities, enabling broader possibilities for object assembly,

repair, and maintenance in space.
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Key Findings

NASA's SSPICY (Small Spacecraft Propulsion and Inspection Capability) mission has
successfully demonstrated groundbreaking technologies for in-space satellite servicing
and inspection. This public-private partnership showcased significant advancements in
new propulsion systems, sophisticated guidance, navigation, and control (GNC)
technologies, and, particularly, an innovative multi-jointed robotic arm, indicating a
major leap forward for future autonomous on-orbit services and In-Space Manufacturing

and Assembly (ISAM) capabilities.

Technical and Clinical Details

The SSPICY mission successfully demonstrated several key technologies. First, highly
efficient and precise propulsion systems enabled flexible orbital maneuvers and accurate
rendezvous operations for small spacecraft. Second, state-of-the-art GNC technologies
achieved autonomous positioning and attitude control in complex space environments.
Most notably, the mission validated the performance of an innovative multi-jointed
robotic arm designed for in-space object manipulation. This arm exhibited high degrees
of freedom and precision, demonstrating the capability to autonomously perform
delicate tasks such as refueling, component replacement, inspection, and repair in orbit.
This establishes foundational technologies essential for extending spacecraft lifespan,
enhancing functionality, and achieving ISAM objectives, including the manufacturing and

assembly of new structures and components in space.

Background and Industry Context

The increasing volume of space activities has led to a growing problem of orbital debris
and a heightened demand for extending the operational lifespan and improving the
functionality of satellites. In response, global investment in ISAM technologies—in-space
servicing, repair, and manufacturing—is accelerating. Traditionally, satellites were difficult
to repair or modify once launched. However, with the establishment of autonomous
robotic arms and precise propulsion technologies, it becomes possible to refuel satellites
nearing the end of their lives, replace faulty components, or even add new functional
modules in orbit. NASA's SSPICY mission is a strategic effort to develop and demonstrate
these core technologies, positioning the U.S. to continue leading the frontier of space

technology.



Future Outlook

The success of the SSPICY mission holds immense implications for the future of space. In
the short term, it will contribute to extending the lifespan of satellites and reducing
maintenance costs in orbit, thereby improving the overall economic efficiency of space
systems. It also provides new tools for environmental preservation activities, such as
orbital debris assessment and removal. In the long term, this technology will form the
foundation for advanced construction, resource extraction, and scientific
experimentation in deep-space missions to destinations like the Moon and Mars, without
direct human intervention. For instance, autonomous construction of lunar bases or
modular expansion of space stations could transition from science fiction to reality. This
is expected to significantly enhance the safety, efficiency, and sustainability of space

exploration, dramatically expanding humanity's access to and activities in space.

Source: https://www.nasa.gov/smallspacecraft/what-is-sspicy/
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#08 ISS National Lab Selects Eight Startups for Orbital
Edge Accelerator, Including Astrileux for EUV
Photomasks and Micro-gRx for Cell-Free Nanodrugs,
Accelerating Microgravity Manufacturing

Published August 17, 2026  Military Aerospace  USA

| overview

The ISS National Lab has selected eight promising startups, including Astrileux and
Micro-gRyx, for its "Orbital Edge Accelerator" program, aimed at accelerating
commercial space innovation. Chosen companies include Astrileux, developing
Extreme Ultraviolet (EUV) photomasks for advanced semiconductor manufacturing,
and Micro-gRx, manufacturing cell-free nanodrugs in microgravity. The program
provides mentorship focused on spaceflight technology development, business
growth, and commercialization, significantly boosting on-orbit research opportunities

for these startups.
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Key Findings

The International Space Station (ISS) National Lab has selected eight promising startups,
including Astrileux and Micro-gRyx, for its "Orbital Edge Accelerator" program,
established to accelerate innovation in commercial space. This program specifically
targets advanced manufacturing, biotechnology, and the development of new

commercial opportunities in the microgravity environment.

Technical and Clinical Details

The selected startups are pursuing innovations across diverse sectors. Notably, Astrileux
is developing Extreme Ultraviolet (EUV) photomasks, critical components for next-
generation advanced semiconductor manufacturing, where microgravity could enable
unprecedented precision and purity. Micro-gRx aims to optimize protein crystal
structures in microgravity to develop more stable and highly functional nanodrugs.
Other selected companies are also driving groundbreaking R&D in areas such as
materials science, biotechnology, sensor technology, and energy solutions within the

space environment.

Background and Industry Context

The ISS National Lab opens the unique microgravity environment of Earth orbit to
private companies and research institutions, supporting the acceleration of
commercialization and scientific discovery. The Orbital Edge Accelerator program is a
core initiative within this mission, providing selected startups with mentorship, technical
assistance, and funding opportunities specifically tailored for spaceflight technology
development, business growth, and product commercialization. This makes previously
costly and difficult-to-access space R&D more accessible to a broader range of

innovators, driving the growth of the entire space economy.



Future Outlook

Support from this accelerator program serves as a critical platform for selected startups
to accelerate their on-orbit research and bring innovative products and services to
market. Semiconductor-related companies like Astrileux, by establishing manufacturing
technologies in space, could bring new value propositions to the terrestrial
semiconductor industry and contribute to improving the performance of next-
generation electronic devices. Biopharmaceutical companies like Micro-gRx could offer
new hope for treating intractable diseases with novel drugs and therapies developed in
microgravity. The program's success will further enhance the diversity and
competitiveness of the commercial space industry, strengthening the ISS's role not just
as a scientific facility but as a hub for innovation and economic growth. These initiatives
are expected to contribute to both long-term space exploration and sustainable global

societal development.

Source: https://www.militaryaerospace.com/communications/news/55398240/iss-national-lab-selects-

eight-startups-for-orbital-edge-accelerator
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#09 DOE Emphasizes Critical Role of Space
Radioisotope Power Systems (RTGs) for Sustained Deep
Space Exploration, Powering Missions Like New
Horizons

Published August 14, 2026  U.S. Department of Energy (DOE)  USA

| overview

The U.S. Department of Energy (DOE) detailed the critical importance of Space
Radioisotope Power Systems (RTGs) in powering missions like New Horizons. RTGs
convert thermal energy from plutonium-238 dioxide fuel's natural decay into
electricity via solid-state thermocouples, providing a lightweight, exceptionally
reliable power source. This system enables spacecraft operation in deep space
environments where solar power is unavailable, proving indispensable for long-

duration missions.
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Key Findings

The U.S. Department of Energy (DOE) has re-emphasized the critical role of Space
Radioisotope Power Systems (RTGs) as the key to the success of missions like New
Horizons, which explored Pluto and the Kuiper Belt beyond. The DOE provided a detailed
explanation of RTG mechanics and safety, highlighting them as the unparalleled
technology for reliable and sustained power supply in deep-space missions where solar

power is unfeasible.

Technical and Clinical Details

A Space Radioisotope Thermoelectric Generator (RTG) converts thermal energy from the
natural radioactive decay of plutonium-238 dioxide (238Pu02) fuel directly into electrical

energy using solid-state thermocouples (the Seebeck effect). The RTG onboard New
Horizons supplied approximately 245 watts of power at launch, which, though gradually
decreasing over time, maintained stable power for decades of mission operations. With
few moving parts, the system is highly resistant to vibration, shock, and extreme
temperature variations, characterized by a lightweight and exceptionally robust design.
Its value is immense for deep-space regions where sunlight is too weak, or for polar
explorations on the Moon or Mars with limited daylight hours. Regarding safety, the
plutonium fuel is securely contained within highly heat-resistant capsules, designed to
ensure a very low risk of fuel release into the environment during launch accidents or re-

entry.

Background and Industry Context

RTGs have a proven track record as highly reliable power technology, extensively used in
NASA's space exploration missions since the 1960s. Numerous major deep-space
missions, including Voyager, Galileo, Cassini, and the Mars rovers Curiosity and
Perseverance, have relied on RTGs. Many scientific discoveries, such as reaching the outer
solar system, enabling nocturnal activities on planets, and exploring permanently

shadowed regions where solar power cannot reach, would have been impossible without
RTGs. However, the production of 238Pu is complex and costly, leading to limited supply.

The U.S. has been re-establishing its domestic 238Pu production capabilities to support

future RTG-powered missions.



Future Outlook

Continued development and secure supply of RTG technology are indispensable for
future deep-space exploration plans. While NASA is also pursuing research and
development of more powerful space nuclear systems, such as the 'Fission Surface
Power' system for lunar bases and crewed Mars missions, RTGs remain the most practical
option for smaller probes and mobile rovers. For scientific missions in harsh
environments, such as the search for life on Mars or exploration of subsurface oceans on
icy moons like Titan and Europa, radioisotope power sources like RTGs are critical. The
DOE's explanation re-emphasizes the importance of RTG technology and will serve as a

crucial foundation for further expanding the frontiers of space exploration.

Source: https://www.energy.gov/ne/articles/new-horizons-mission-powered-space-radioisotope-power-

systems

Collected: August 21, 2026 | Automated Research System (Gemini API)


https://www.energy.gov/ne/articles/new-horizons-mission-powered-space-radioisotope-power-systems
https://www.energy.gov/ne/articles/new-horizons-mission-powered-space-radioisotope-power-systems

#10 ISS Brain Organoid Research Accelerates New
Neurological Treatments with Rapid Disease Model
Generation in Microgravity and Successful Lamivudine
Trial Link

Published August 18, 2026  ISS National Lab  USA

| overview

Brain organoid research on the International Space Station (ISS) is making significant
advancements towards groundbreaking treatments for neurological disorders. The
microgravity environment offers a unique platform to rapidly generate organoids,
elucidate disease mechanisms challenging to replicate on Earth, and accelerate drug
candidate evaluation. Notably, the observation of gene network changes in
Parkinson's and Multiple Sclerosis organoids in space, leading to a clinical trial for the

antiviral drug lamivudine, underscores the direct clinical relevance of this research.
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Key Findings

Brain organoid research conducted on the International Space Station (ISS) is making
substantial progress towards developing revolutionary treatments for neurological
disorders. The microgravity environment provides a unique platform for researchers to
generate brain organoids rapidly and efficiently, to elucidate disease mechanisms
difficult to replicate on Earth, and to accelerate the evaluation of new drug candidates.
Particularly, the demonstration that Parkinson's and multiple sclerosis neural organoids
exhibited changes in gene networks in space, leading to a clinical trial for the
antiretroviral drug lamivudine, strongly emphasizes the direct clinical significance of this

research.

Technical and Clinical Details

Brain organoids are three-dimensional brain tissue models derived from stem cells,
serving as powerful tools for studying human brain development, function, and disease.
The microgravity environment on the ISS offers the advantage of promoting more
uniform and denser tissue structures, free from gravitational forces during organoid
growth. This accelerates organoid generation, which can take weeks to months in
terrestrial cultures, enabling high-throughput drug screening. Previous ISS experiments
confirmed specific gene expression changes in Parkinson's disease model organoids and
demyelination-related changes in multiple sclerosis model organoids. These findings
provided new insights into disease pathophysiology and subsequently indicated the
potential of the antiretroviral drug lamivudine as an effective therapeutic candidate.
Based on ISS data, lamivudine is advancing to clinical trial stages for expanded

indications in specific neurodegenerative diseases.



Background and Industry Context

Neurodegenerative diseases, such as Alzheimer's, Parkinson's, and multiple sclerosis,
represent a severe group of disorders with limited effective treatments. Fully replicating
the complex mechanisms of these diseases using terrestrial models (2D cell cultures or
animal models) is challenging, creating a bottleneck in drug discovery. The microgravity
environment of the ISS is expected to provide more physiologically relevant disease
models, as cells grow without gravitational stress. This research presents new
opportunities for pharmaceutical and biotechnology companies to increase the speed
and success rate of novel drug development. The ISS National Lab actively promotes
partnerships with private companies to support the commercialization of space-based

life science research.

Future Outlook

Brain organoid research on the ISS holds the potential to revolutionize the diagnosis and
treatment of neurodegenerative diseases. Future steps involve establishing more diverse
neurological disease models, developing complex organoids combining multiple cell
types, and validating long-term effects after return to Earth. Furthermore, if the
lamivudine clinical trial succeeds, it will be a groundbreaking example of microgravity
research directly contributing to the drug approval process. In the long term, automated
drug screening platforms in orbit could be established, potentially complementing and
accelerating terrestrial drug discovery efforts. Advancements in this field are expected to
broaden the boundaries of neuroscience, pharmaceuticals, and space life sciences,

making significant contributions to human health and well-being.

Source: https://issnationallab.org/press-releases/brain-organoid-studies-on-the-iss/
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#11 Space Cargo Unlimited and Transcell Biologics
Form Strategic Partnership to Innovate Drug and
Vaccine Discovery in Microgravity, Aiming for More
Predictive Biological Data

Published Published August 14, 2026  Earth Imaging Journal JLZE>7 )L 7, India

| overview

Space Cargo Unlimited (Luxembourg) and Transcell Biologics (India) have forged a
strategic partnership to revolutionize drug and vaccine development through
microgravity research. The collaboration aims to determine if on-orbit studies can
provide more predictive data on human biological behavior, offering insights
unattainable with conventional Earth-based models. This initiative promises to
streamline drug discovery pipelines and harness novel scientific discoveries from the

unique space environment to significantly advance medical science.
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Background

Space Cargo Unlimited from Luxembourg and Transcell Biologics from India have formed
a groundbreaking strategic partnership to explore how microgravity research can
fundamentally transform drug and vaccine development. The primary goal of this
alliance is to verify whether on-orbit research can provide more predictive data on
human biological behavior, which is difficult to replicate with traditional Earth-based

models.

Scientific Approach and Technical Details

At the core of this partnership is the study of biological samples—such as cell cultures,
tissue models, and microorganisms—in a microgravity environment. On Earth, gravity-
induced convection, sedimentation, and mechanical stress significantly affect cellular
processes, including growth, differentiation, and gene expression. In microgravity, these
effects are eliminated, potentially allowing for the observation of purer biological
processes. This is expected to improve the reproducibility of disease models and yield
more precise and predictive data in drug candidate screening and vaccine efficacy
evaluation compared to terrestrial experiments. Specifically, the collaboration aims to
analyze various biological phenomena, such as cancer cell proliferation mechanisms,
immune cell responses, and microbial drug resistance acquisition mechanisms, in the
space environment, and to apply these insights to terrestrial drug discovery. Space Cargo
Unlimited provides the necessary space transport and experimental platforms, while

Transcell Biologics contributes specialized biological expertise and research protocols.



Industry Landscape and Strategic Context

The pharmaceutical industry faces significant challenges, including escalating drug
development costs and timelines, alongside low success rates in clinical trials. A major
bottleneck is the lack of preclinical research models that can accurately represent
complex human biology. In recent years, orbital platforms, including the International
Space Station (ISS), have garnered attention as unique experimental environments for life
science research. Microgravity environments are increasingly recognized for their
potential to reveal novel aspects of biological processes at the cellular level and
revolutionize drug discovery. This international partnership symbolizes the fusion of the
space and biotechnology industries, expanding the potential use of space to address

critical global health challenges.

Future Prospects and Overcoming Challenges

This strategic partnership aims to streamline drug discovery pipelines and provide better
treatment options for patients on Earth. If on-orbit research is proven to deliver highly
predictive data and new biological insights, microgravity environments could become a
standard tool for novel drug and vaccine development. Short-term goals include
successful proof-of-concept demonstrations and establishing the superiority of space-
based research for specific disease models. Long-term, this collaboration may evolve into
in-space pharmaceutical manufacturing and the development of personalized medical
solutions. However, challenges such as the cost and complexity of space experiments,
and the efficient transmission and analysis of data back to Earth, will need to be
overcome. This partnership serves as a crucial test case for the impact of this new frontier

—space—on terrestrial life sciences.

Source: https://eijournal.com/news/business-2/space-cargo-unlimited-and-transcell-biologics-partner-to-

advance-drug-discovery-in-space
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#12 Saarland University to Launch First ISS Mission for
Remote Study of Metallic Glass Alloy Properties Using
High-Temperature Levitating Droplets, Advancing New
Material Development

Published August 18, 2026  EurekAlert!  Germany

| overview

A materials science research team led by Professor Ralf Busch at Saarland University is
preparing for the world's first space science mission to remotely study metallic glass
alloy properties on the International Space Station (ISS). In collaboration with ESA and
DLR, the mission will use high-temperature levitating droplet technology in
microgravity to investigate alloy behavior. This pioneering research aims to acquire
high-precision data critical for developing new materials for aerospace, medical
technology, and high-performance components, opening new avenues for materials

science under conditions unattainable on Earth.
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Key Findings

A materials science research team led by Professor Ralf Busch at Saarland University is
preparing for the world's first space science mission to remotely study the properties of
metallic glass alloys on the International Space Station (ISS). This groundbreaking
initiative is expected to significantly contribute to the development of innovative new
materials for applications in spaceflight, medical technology, and high-performance
components, by leveraging high-temperature levitating droplet technology in

microgravity to acquire data with unprecedented precision, unattainable on Earth.

Technical and Clinical Details

This mission will meticulously investigate the melting behavior and solidification
processes of metallic glass alloys under microgravity. On Earth, levitating droplets of
molten metal are unstable due to gravity, and contact with containers can introduce
impurities or promote crystallization. However, in the microgravity environment of the
ISS, it is possible to stably hold high-temperature droplets using electromagnetic
levitation without contact. This allows for extremely precise measurements of
thermophysical properties such as viscosity, surface tension, specific heat, and thermal
diffusivity of alloys under pristine conditions. Understanding the behavior of liquids in
supercooled states and the mechanisms of glass transition phenomena is crucial for
comprehending the glass-forming ability and stability of metallic glasses. The acquired
data will be invaluable for validating and refining computational materials science
models, thereby significantly improving the efficiency of new material design and

optimization.



Background and Industry Context

Metallic glasses are amorphous materials possessing superior strength, hardness,
corrosion resistance, and unique magnetic properties, making them promising for
diverse applications in aerospace, medicine, electronics, and sports equipment. However,
optimizing compositions and process conditions for manufacturing stable metallic
glasses remains challenging due to their complex thermophysical nature. Research in
microgravity has the potential to deepen these fundamental materials science insights
and feed back into the development of more efficient and reliable metallic glass
manufacturing technologies on Earth. The collaboration with the European Space Agency
(ESA) and the German Aerospace Center (DLR) further strengthens Europe's leadership in
this field.

Future Outlook

This pioneering mission on the ISS will bring new perspectives to fundamental research
on metallic glasses and accelerate the development of next-generation high-
performance materials. The acquired data will be directly utilized to optimize the design
and manufacturing processes of metallic glasses for specific applications, such as
lightweight, high-strength structural materials for spaceflight, medical implants, and
precision electronic components. Furthermore, as a successful example of materials
science research in microgravity, it will contribute to expanding the possibilities of future
in-space manufacturing (ISM). The knowledge gained from this mission will be essential
not only for terrestrial industrial applications but also for opening new material frontiers

for humanity's deep-space exploration efforts.

Source: https://www.eurekalert.org/news-releases/1140441
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#13 India's Serendipity Space Successfully
Demonstrates Autonomous Pharmaceutical Factory
'‘Alchemy’ Drug Crystallization Process on Orbital-Class

Satellite Prototype

Published Published August 14, 2026  Facebook (Serendipity Space& D) India

| overview

Indian space-pharma startup Serendipity Space has successfully operated and
recovered its orbital-class satellite prototype, which hosts the autonomous
pharmaceutical factory '‘Alchemy.' The system demonstrated drug crystallization
processes in a stratospheric microgravity environment, maintaining crystal integrity
through controlled return and recovery. This milestone represents a significant step
towards in-space pharmaceutical production, promising high-quality drug crystals

free from Earth's gravity-induced defects.
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Key Findings

Serendipity Space, an Indian space-pharma startup headquartered in Bhubaneswar, has
successfully operated and recovered its orbital-class satellite prototype. The prototype
demonstrated drug crystallization processes using its onboard autonomous
pharmaceutical factory, "Alchemy." This achievement marks a significant milestone
towards manufacturing high-quality pharmaceutical crystals in a microgravity

environment.

Technical Details

For this mission, Serendipity Space's "Alchemy" system was launched via a stratospheric
balloon from the TIFR Balloon Facility in Hyderabad, India. Within the stratospheric
microgravity environment, Alchemy autonomously executed drug crystallization
processes. Crucially, the system successfully maintained crystal integrity throughout the
controlled return, touchdown, and recovery phases. The "Alchemy" system is specifically
engineered to enable drug molecules to form crystals in the absence of gravitational
forces, thereby aiming to mitigate crystal structure defects typically caused by
convection and sedimentation on Earth. Consequently, drug crystals produced in
microgravity are anticipated to exhibit a more uniform particle size distribution, higher
purity, and more stable structures. These enhanced properties could lead to improved
drug solubility, stability, and bioavailability for therapeutic applications. This successful
demonstration underscores the inherent advantages of the space environment for
pharmaceutical manufacturing and is poised to enhance the efficiency of future drug

development and production workflows.



Background and Industry Context

The emerging field of space pharmaceuticals is predicated on the understanding that
microgravity environments offer unique advantages for specific materials science and
biological processes. Drug crystallization, in particular, is a critical step influencing the
stability, pharmacokinetics, and manufacturability of active pharmaceutical ingredients,
thus making the production of high-quality crystals paramount. India has recently seen a
significant push to encourage private sector participation in space activities, with
startups like Serendipity Space emerging as key drivers of innovation in this domain. The
company's recent success highlights the Indian space industry's growing role in global
technological innovation and commercialization. This burgeoning sector holds
considerable potential to introduce novel solutions to the manufacturing challenges

prevalent within the traditional pharmaceutical industry.

Future Outlook

This successful demonstration by Serendipity Space unequivocally establishes the
technical feasibility of in-space pharmaceutical manufacturing. Future efforts will
concentrate on conducting long-duration manufacturing trials in actual orbital
environments, expanding applications to a wider array of drug compounds, and
developing large-scale production technologies for eventual commercialization. Should
commercial-level operations be successfully established, this technology could emerge
as a novel source for specialized pharmaceuticals, including drugs for rare diseases and
high-functional compounds that are challenging to produce on Earth. Furthermore, this
capability could be vital for use cases such as on-demand drug manufacturing for
astronauts during extended space exploration missions. As a pioneering entity in India's
rapidly evolving space industry, Serendipity Space is well-positioned to create significant

new value within the global pharmaceutical market.

Source: https://www.facebook.com/startup.pedia7/posts/bhubaneswar-based-serendipity-space-on-
friday-successfully-operated-and-recovere/1539980971476393/
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#14 Microgravity Drug Crystallization Achieves Earth-
Unattainable Morphologies and Particle Size
Distributions, Promising Enhanced Therapeutic Effects
and Shelf Life, But Cost-Effectiveness Remains a
Challenge

Published August 14, 2026  Reddit (r/biotech) USA

| overview

Discussions among experts reveal that microgravity drug crystallization offers the
potential to achieve unique crystal morphologies and particle size distributions
unattainable on Earth. Gravity significantly influences crystallization, and the
microgravity environment enables the generation of novel crystal structures that may
improve drug stability, solubility, and consequently, therapeutic efficacy and shelf life.
However, the cost-effectiveness of this approach necessitates further detailed

research and validation.
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Key Findings

Through online community discussions, the potential advantages of drug crystallization
in @ microgravity environment have emerged, indicating its capability to achieve unique
crystal morphologies and particle size distributions that are unattainable on Earth. While
this technology holds promise for creating new crystal structures that could improve
drug efficacy and shelf life, its cost-effectiveness requires further investigation and

demonstration.

Technical and Clinical Details

In the process of drug crystallization, gravity significantly affects fluid convection, solid
sedimentation, and crystal nucleation and growth. In a microgravity environment, these
gravity-related phenomena are suppressed, allowing crystals to grow more easily under
uniform temperature and concentration distributions. This can lead to the formation of
crystals with more regular, defect-free structures, specific morphologies (e.g., single
crystals, larger crystals), and narrow particle size distributions, which are not achievable
on Earth. Such improved crystals could optimize the physicochemical properties of drugs
(e.g., solubility, stability, hygroscopicity), potentially leading to enhanced drug
absorption rates (bioavailability) in vivo, improved formulation stability, reduced side
effects, and even diversification of administration routes (e.g., changing from intravenous
to subcutaneous injection). Furthermore, more stable crystal forms are expected to

extend product shelf life, benefiting the entire pharmaceutical supply chain.

Background and Industry Context

In the pharmaceutical industry, controlling crystal morphology (polymorphism) is crucial
for drug efficacy, safety, manufacturing costs, and intellectual property strategy. New
polymorphs often provide opportunities for patent protection, enhancing market
competitiveness. However, consistently obtaining desired crystal forms under the
influence of gravity remains a significant challenge. Early experiments using microgravity
platforms like the International Space Station (ISS) have shown that some pharmaceutical
and protein crystals can be produced with higher quality than on Earth, fueling
expectations for a new industry: space pharmaceuticals. Yet, high costs of space access
and limited experimental durations raise questions about commercial scalability.Future

Outlook



While the advantages of drug crystallization in microgravity are clear, transforming this
into an economically viable commercial process requires overcoming numerous
challenges. These include reducing launch costs, developing automated manufacturing
facilities in orbit, ensuring scalability for mass production, and meeting stringent
regulatory requirements for manufactured drugs. More research and demonstrations are
needed to quantify the specific commercial value of microgravity crystallization and
clarify its cost-effectiveness. If these challenges are resolved, space holds the potential to
become a 'factory' for next-generation pharmaceuticals that revolutionize terrestrial
medicine. This approach is particularly promising for orphan drugs and high-functional

pharmaceuticals that are unstable on Earth.

Source:

https://www.reddit.com/r/biotech/comments/Tvodsmn/is_there_any_advantage_to_crystallize_drug/
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#15 Firefly Aerospace Onboards Zeno Power's RHU for
Blue Ghost Mission to Demonstrate Radioisotope
Technologies for Lunar Night Survival

Published August 19, 2026  Firefly Aerospace  USA

| overview

Firefly Aerospace announced that Zeno Power Systems' innovative Radioisotope
Heater Unit (RHU) will be integrated into its Blue Ghost lunar lander mission, part of
NASA's CLPS program. This collaboration aims to demonstrate radioisotope heating
technology for enduring the Moon's extreme cold nights, a crucial capability for
future long-duration lunar missions and polar exploration. The RHU passively
generates heat from radioactive decay, ensuring critical components remain

operational in temperatures below -170°C, extending mission lifetimes significantly.
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Key Findings

Firefly Aerospace has announced the integration of Zeno Power Systems' innovative
Radioisotope Heater Unit (RHU) into its Blue Ghost lunar lander mission, part of NASA's
Commercial Lunar Payload Services (CLPS) program. This collaboration aims to
demonstrate radioisotope heating technologies crucial for surviving the Moon's extreme
cold night environment, a critical enabler for future long-duration lunar missions and

polar exploration.

Technical and Clinical Details

Zeno Power Systems' Radioisotope Heater Unit (RHU) is a device that passively generates
thermal energy using the natural alpha decay of radioisotopes, such as plutonium-238. It
operates without moving parts, minimizes power consumption, and provides highly
reliable heat. Lunar nights are extremely harsh, with temperatures dropping below
-170°C in some regions, posing a severe risk of electronic and scientific instruments
freezing and failing. The RHU is designed to maintain critical spacecraft components
(e.g., batteries, communication equipment, scientific payloads) on the Blue Ghost lunar
lander within their proper operating temperature ranges under these frigid conditions.
The successful demonstration of this technology aims to establish its efficacy as a
foundational technology for exploring the Moon's permanently shadowed regions,
where sunlight cannot reach, and for surviving the long lunar nights, which can last for

weeks.

Background and Industry Context

The United States, through its Artemis program, aims for human return to the Moon and
sustained lunar presence, which requires long-duration operational capabilities in the
Moon's extreme environment. The extreme cold of the lunar night is one of the biggest
technical challenges for lunar exploration, and many previous lunar probes have failed to
survive it. Radioisotope power sources (RTGs and RHUs) are the only proven technology
to ensure spacecraft operation in environments or during periods where solar power is
unavailable. The integration of Firefly Aerospace's Blue Ghost mission with Zeno Power
Systems' RHU technology represents a strategic step to address this critical challenge

and enable next-generation lunar exploration.



Future Outlook

The successful demonstration of the RHU on the Blue Ghost mission will have a
significant impact on future lunar activities. It will enable lunar rovers, lunar base
equipment, and scientific payloads to safely endure lunar nights and continue collecting
data over extended periods. It is particularly crucial for missions in permanently
shadowed regions, such as the exploration of water ice resources believed to exist at the
Moon's poles. This technology also holds potential for application as a power and
thermal management solution not only on the Moon but also for Mars and other deep-
space exploration missions. The collaboration between Firefly Aerospace and Zeno
Power Systems represents a vital step in further expanding the frontiers of space

exploration and broadening humanity's access to and activities in space.

Source: https://fireflyspace.com/news/firefly-aerospace-onboards-zeno-power-on-blue-ghost-mission-
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#16 SETI Institute, Backed by NASA NIAC, Develops
Orbital Raman Spectroscopy for Remote Space
Resource Detection on Moon, Asteroids, and Phobos,
Accelerating ISRU

Published August 19, 2026  EurekAlert!  USA

| overview

A SETI Institute research team, supported by the NASA Innovative Advanced Concepts
(NIAC) program, is developing an innovative method for remote space resource
identification. They are testing the use of Raman spectroscopy from orbit or during
high-speed flybys to detect water, minerals, and other useful materials on bodies like
the Moon, near-Earth asteroids, and Mars' Phobos. This technology is crucial for
significantly expanding in-situ resource utilization (ISRU) capabilities for future space
missions, laying a fundamental groundwork for sustainable space exploration and

development.
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Key Findings

A research team at the SETI Institute, supported by the NASA Innovative Advanced
Concepts (NIAC) program, is advancing the development of remote space resource
identification technology using orbital Raman spectroscopy. This innovative approach
aims to demonstrate the capability to detect water ice, minerals, and other high-value
materials on celestial bodies such as the Moon, Near-Earth Objects (NEOs), and Mars'
Phobos, with high precision and non-invasively, becoming a key accelerator for future In-

Situ Resource Utilization (ISRU).

Technical and Clinical Details

Raman spectroscopy is a technique that irradiates a substance with laser light and
analyzes the spectrum of the scattered light to obtain information about the vibrational
states of the molecules constituting that substance, thereby identifying its chemical
composition and crystal structure. The SETI Institute's team is applying this technology to
the space environment, developing a system to irradiate lasers onto the surface rocks,
regolith (soil), and ice of celestial bodies from orbital probes or during high-speed flyby
missions, and remotely detect and analyze the scattered light. The focus is particularly on
identifying the spectral signatures of resources critical for space exploration and human
missions, such as water ice (H>0), hydrated minerals, metallic minerals like iron and
nickel, and carbonaceous organic matter. If established, this technology would enable
the rapid and efficient creation of wide-area space resource maps without the need to

deploy lander probes.



Background and Industry Context

There is a growing international consensus that sustainable space exploration and long-
duration human missions necessitate In-Situ Resource Utilization (ISRU), rather than
transporting all supplies from Earth. Lunar water ice could serve as a source of drinking
water, breathable oxygen, and rocket propellant, while precious metals in asteroids could
become a new source of space economy. However, accurately determining where and in
what quantities these resources exist remains challenging with current technologies.
Research institutions like the SETI Institute receiving support from NASA NIAC enables
the development of innovative technologies outside traditional frameworks, potentially

changing the paradigm of space resource exploration.

Future Outlook

The development of orbital Raman spectroscopy holds the potential to dramatically
improve the efficiency and cost of space resource exploration. If this technology is
successfully demonstrated, it will provide essential information for selecting optimal
landing sites, planning resource extraction, and determining locations for resource
utilization facilities in future lunar, asteroid, and Martian moon missions. This will make
ambitious plans such as long-term lunar base construction, human exploration of Mars,
and asteroid mining more feasible. Furthermore, this technology will be a crucial tool for
deepening scientific understanding of the origin of the universe and the potential for life.
The SETI Institute's efforts represent a significant step in building the scientific and

technological foundation for humanity's sustainable expansion into space.

Source: https://www.eurekalert.org/news-releases/1140749
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#17 UK's Space Forge Partners with Texas A&M
University System to Establish Terrestrial
Semiconductor Material Manufacturing and Processing
Base as First Step into US Market

Published August 17, 2026  Space Forge UK, USA

| overview

UK advanced materials company Space Forge has signed a strategic research
agreement with the Texas A&M University System, marking its first step into
establishing semiconductor material manufacturing and processing capabilities in the
United States. This partnership will initially focus on terrestrial material growth,
characterization, and processing research, with plans to expand to broader
collaborative research opportunities across the Texas A&M System within 12-24
months. Space Forge aims for high-purity material manufacturing in space, making
this ground-based collaboration a crucial foundation for future in-space

manufacturing.
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Key Findings

UK advanced materials company Space Forge has forged a strategic research agreement
with the Texas A&M University System, marking its first step towards establishing a
significant presence in the US market. This partnership aims to build terrestrial
semiconductor material manufacturing and processing capabilities, laying a crucial

foundation for future in-space manufacturing (ISM).

Technical and Clinical Details

Space Forge believes that the microgravity environment in space offers ideal conditions
for manufacturing ultra-high purity, defect-free materials, particularly semiconductor
materials, which are difficult to produce on Earth. This agreement with the Texas A&M
University System serves as an intermediate step towards that ultimate goal, initially
focusing on research and optimization of material growth, characterization, and
processing techniques on Earth. Specifically, leveraging Texas A&M's expertise in
materials science and engineering and its state-of-the-art research facilities, the
collaboration will validate and improve terrestrial growth processes for next-generation
semiconductor materials such as silicon carbide (SiC) and gallium nitride (GaN). The
knowledge gained from this research will be directly applied to future in-space
manufacturing processes, aiming for the mass production of high-performance
semiconductor materials tailored for the space environment. Over the next 12-24
months, this cooperation is expected to expand to broader collaborative research

opportunities across the entire Texas A&M System.



Background and Industry Context

Semiconductors are the bedrock of the modern digital economy and defense
technology, making the stabilization of their supply chain and performance
enhancement urgent global priorities. While the U.S. is strengthening domestic
semiconductor manufacturing through the CHIPS and Science Act, companies like Space
Forge are leveraging the unique microgravity environment to achieve levels of material
quality and performance unattainable with conventional terrestrial manufacturing. Space
Forge's establishment of a presence in the U.S. is seen as a strategic move that
contributes to the diversification and resilience of the global semiconductor supply
chain, while also pioneering the new field of advanced materials manufacturing in the

space economy.

Future Outlook

This partnership between Space Forge and the Texas A&M University System represents
a significant step towards realizing in-space manufacturing and creates substantial
opportunities for both entities. In the short term, terrestrial materials research and
development will accelerate, potentially contributing to improvements in existing
semiconductor manufacturing processes. In the long term, as Space Forge deploys its
material manufacturing modules in orbit and realizes its vision of producing
semiconductor materials in space, it is expected to generate innovative products and
solutions across aerospace, defense, and advanced electronics sectors. This will
strengthen space's role not just as a frontier for exploration but as a ‘factory' for high-
performance materials, pushing the boundaries of human technology. This initiative
carries the dual significance of creating new value in the space industry and contributing

to technological evolution on Earth.

Source: https://www.semiconductor-today.com/news_items/2026/aug/spaceforge-170826.shtml
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#18 Microchip Technology Unveils Radiation-Hardened
Space CSAC-SA65 Chip-Scale Atomic Clock for
Precision Small Satellite Timing

Published August 13, 2026  GlobeNewswire  USA

| overview

Microchip Technology has released the Space CSAC-SA65, a radiation-hardened chip-
scale atomic clock designed for demanding space applications. This compact device
offers over 30 kRad Total lonizing Dose (TID) immunity and operates across a wide
temperature range of -40°C to +80°C while consuming less than 120mW. It provides
precise timing crucial for small, low-power satellites involved in satellite-to-cellular
communication and Earth imaging, significantly reducing the size, weight, power, and

cost (SWaP-C) for satellite developers.
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Key Findings

Microchip Technology has announced the Space CSAC-SA65, a groundbreaking chip-
scale atomic clock (CSAC) engineered to deliver unparalleled precision timing in the
harsh radiation environments of space. This advanced device boasts radiation tolerance
exceeding 30 kRad Total lonizing Dose (TID) and maintains stable operation across an
extended temperature range from -40°C to +80°C. Critically, it achieves this while
consuming less than 120mW of power, making it an ideal solution for power-constrained

small satellite missions requiring highly accurate timing.

Technical / Clinical Details

The Space CSAC-SAGS integrates robust design features to ensure reliability and
performance in orbit. Its superior radiation hardening is achieved through a combination
of proprietary circuit design techniques and shielding, allowing it to withstand the
cumulative effects of radiation exposure in Low Earth Orbit (LEO) and beyond. The
device's low power consumption and compact footprint are pivotal for small satellite
platforms where every milliwatt and cubic centimeter is valuable. It provides a stable
frequency reference essential for critical satellite functions such as autonomous
navigation, secure communications, Earth observation data synchronization, and high-
precision GPS applications. This innovation significantly surpasses the capabilities of
traditional quartz oscillators and offers a miniaturized alternative to bulkier rubidium

atomic clocks, providing comparable accuracy with drastically reduced SWaP-C.

Background & Context

The rapidly expanding small satellite market, driven by the 'New Space' economy,
demands components that are not only high-performing but also compact, energy-
efficient, and radiation-tolerant. Historically, high-precision timing solutions for space
have been large, power-hungry, and expensive, limiting their integration into smaller
platforms. The Space CSAC-SA65 directly addresses these limitations, enabling a new
generation of more capable and cost-effective small satellites. This technological leap
supports the development of extensive satellite constellations for global connectivity and

enhanced Earth monitoring, democratizing access to space-based services.



Strategic Significance & Outlook

The introduction of the Space CSAC-SA65 represents a significant advancement in
space-grade timing technology, solidifying Microchip Technology's position as a key
enabler for next-generation space missions. By offering a high-performance, radiation-
tolerant, and low-power timing solution, the company is facilitating the deployment of
more sophisticated small satellite systems. This will accelerate innovation in areas like
satellite internet, climate monitoring, and national security applications. The enhanced
capabilities provided by this CSAC are expected to drive down mission costs, increase
operational efficiency, and pave the way for more ambitious and complex space

endeavors in the coming years, further expanding the commercialization of space.

Source: https://www.globenewswire.com/news-release/2026/08/13/3344445/0/en/microchip-advances-

space-grade-timing-with-enhanced-radiation-tolerance-and-extended-temperature-performance.html
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#19 LandSpace Achieves Historic First with Zhuque-3
Steel Booster Landing, Advancing China's Reusable
Rocket Capabilities

Published August 19, 2026  South China Morning Post  China

| overview

Chinese commercial rocket firm LandSpace successfully recovered the first stage
booster of its Zhuque-3 rocket after an orbital launch on August 19, 2026. This
landmark achievement makes China the first nation to successfully recover orbital-
class rocket boosters via two distinct technical pathways, including a cost-effective
stainless steel design. LandSpace aims for at least 20 reuses for the Zhuque-3 first
stage, targeting a payload cost of less than 20,000 RMB per kilogram, intensifying

global competition in the commercial launch market.
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Key Findings

On August 19, 2026, Chinese commercial space company LandSpace successfully landed
and recovered the first stage booster of its Zhuque-3 (Zhuque-3) rocket following an
orbital launch. This monumental achievement marks a significant milestone for China, as
it becomes the first nation to demonstrate orbital-class rocket booster recovery using
two different technical approaches, notably including a cost-effective stainless steel
booster. This success firmly places LandSpace among the elite private companies
developing reusable orbital-class rockets, alongside industry leaders like SpaceX and

Blue Origin.

Technical / Clinical Details

The Zhuque-3 rocket, developed by LandSpace, is a two-stage, liquid oxygen-methane
propelled rocket featuring a stainless steel first stage designed for reusability, akin to
SpaceX's Starship. The recovery involved a complex sequence of maneuvers, including
precision guidance, retro-propulsive burns, and the deployment of landing legs to
ensure a soft, controlled touchdown. This successful test validates LandSpace's
proprietary Tianque engines and its integrated flight control and recovery systems. The
company's ambitious goal is to achieve at least 20 reuses for the Zhuque-3 first stage,
which is projected to reduce the cost per kilogram of payload to orbit below 20,000
RMB. This drastic reduction in launch costs is set to make space access more affordable
and frequent, thereby democratizing space for various commercial and scientific

endeavors.



Background & Context

The global space industry has witnessed a paradigm shift towards reusable rocket
technology, driven by the imperative to lower launch costs and accelerate the frequency
of space missions. SpaceX's pioneering efforts with the Falcon 9 have demonstrated the
immense potential of reusability, inspiring a new wave of innovation worldwide.
LandSpace’s achievement is a direct outcome of China's strategic push to foster its
commercial space sector, which has received substantial government support and policy
backing. This success is particularly noteworthy as it highlights China's growing prowess
in advanced aerospace engineering and its determination to compete at the forefront of
the global space race, moving beyond traditional state-led programs to embrace private

enterprise innovation.

Strategic Significance & Outlook

The successful recovery of the Zhuque-3 booster is a transformative event for China's
commercial space industry. It not only enhances the country's independent space launch
capabilities but also has profound implications for global space logistics and economics.
With dramatically reduced launch costs, the deployment of large satellite constellations,
space tourism, in-orbit manufacturing, and lunar resource utilization become more
economically viable. LandSpace is now poised to expand its commercial launch services,
offering a competitive alternative in the international market. This breakthrough is
expected to catalyze further investment and innovation within China’s commercial space
ecosystem, reinforcing the nation's strategic position in the long-term future of space

exploration and utilization.

Source: https://www.scmp.com/news/china/science/article/3364492/chinas-landspace-beats-spacex-

steel-booster-recovery-after-orbital-launch
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#20 Orbital Manufacturing Accelerates:
Semiconductors and Pharmaceuticals Take Center
Stage as US Weighs Tax Credits and China Advances
Tiangong Microgravity Production

Published August 13, 2026  Space Index International

| overview

In-space manufacturing, particularly for semiconductors and pharmaceuticals under
microgravity and vacuum conditions, is rapidly advancing. Companies are pursuing
orbital facilities to produce materials with superior properties, such as defect-free
semiconductor crystals and enhanced protein structures, which are challenging or
impossible to achieve on Earth. The U.S. is debating including space-based
semiconductor manufacturing in a 48D tax credit to stimulate investment and bolster
its leadership, while China actively explores microgravity manufacturing on its
Tiangong space station, escalating global competition in next-generation

technologies.
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Key Findings

The manufacturing sector in space is rapidly gaining momentum, with a primary focus on
the production of semiconductors and pharmaceuticals leveraging the unique
advantages of microgravity and vacuum environments. This nascent industry promises to
yield materials with superior characteristics, such as ultra-pure semiconductor crystals
and more stable protein structures, which are either difficult or impossible to produce

with comparable quality under Earth's gravitational conditions.

Technical / Clinical Details

Microgravity eliminates convection and sedimentation, which are significant challenges
in terrestrial crystal growth. This allows for the creation of semiconductor crystals with
higher uniformity and fewer defects, crucial for advanced computing and communication
systems. In the pharmaceutical realm, protein crystals grown in microgravity often exhibit
larger sizes and more ordered structures, facilitating more precise analysis for drug
discovery and potentially leading to more effective therapeutic agents. Specifically, the
crystallization processes for monoclonal antibodies and small molecule drugs can
achieve higher purity and efficiency in orbit. These space-manufactured materials are
envisioned for a wide array of medical applications, including novel cancer therapies and

vaccines for infectious diseases.

Background & Context

Interest in in-space manufacturing has evolved from initial experiments on the
International Space Station (ISS) to a full-fledged commercial endeavor, attracting
significant investment from private companies. Governments worldwide recognize the
strategic importance of this domain. In the United States, policy discussions are
underway to potentially extend the 48D tax credit to cover space-based semiconductor
manufacturing, aiming to incentivize investment in this emerging orbital economy and
fortify U.S. technological leadership and supply chain resilience. Concurrently, China is
making substantial investments in microgravity manufacturing research and
development aboard its Tiangong space station, intensifying the global competition for
dominance in next-generation technologies. This technological arms race is not only
propelling the space industry but also creating ripple effects across terrestrial

manufacturing sectors.



Strategic Significance & Outlook

While still in its nascent stages, the potential of in-space manufacturing is immense. As
the cost of access to orbit decreases and orbital platforms become more accessible, an
increasing number of enterprises are expected to enter this field, scaling up production
capabilities. Key advancements will include the development of dedicated manufacturing
facilities in Low Earth Orbit (LEO) and increasingly autonomous manufacturing systems.
In the long term, high-performance materials produced in space could feed into critical
industries on Earth, establishing new business models and supply chains. Furthermore,
this trend lays the groundwork for in-situ resource utilization (ISRU) on the Moon and

Mars, providing essential capabilities for sustained human presence beyond Earth.

Source: https://spaceindex.io/sectors/in-space-manufacturing

Collected: August 21, 2026 | Automated Research System (Gemini API)


https://spaceindex.io/sectors/in-space-manufacturing

#21 India's Serendipity Space Successfully Tests
Autonomous In-Space Pharmaceutical Manufacturing
System 'Alchemy’ in Suborbital Flight

Published August 13, 2026  Fortune India  India

| overview

Indian startup Serendipity Space has successfully flight-tested its prototype satellite
system, 'Alchemy,’ capable of autonomous pharmaceutical manufacturing in
suborbital space. The system demonstrated drug crystallization processes, focusing
on monoclonal antibody therapies and small molecule drugs, while maintaining
crystal integrity during controlled re-entry. This achievement positions Serendipity
Space to become the first Indian company to offer LEO-based manufacturing services
to pharmaceutical firms, leveraging microgravity to overcome terrestrial drug

development limitations.
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Key Findings

Serendipity Space, an Indian startup, has successfully conducted a flight test of its
prototype satellite system, 'Alchemy,' which is designed for autonomous pharmaceutical
manufacturing in suborbital space. This pioneering achievement demonstrates the
potential of microgravity environments for drug discovery and production, positioning

India as a nascent leader in commercial in-space manufacturing.

Technical / Clinical Details

The 'Alchemy' system is specifically engineered to perform drug crystallization processes,
with a focus on monoclonal antibody therapies and small molecule drugs. During the
flight test, the system successfully demonstrated crystal growth in microgravity and,
critically, maintained the integrity of these crystals during the subsequent controlled re-
entry into Earth’s atmosphere. Terrestrial drug crystallization often faces challenges such
as gravitational convection and sedimentation, which can lead to imperfections and non-
uniformity. Microgravity mitigates these issues, allowing for the formation of larger,
purer, and more ordered crystal structures. This can lead to improved drug stability,
solubility, and bioavailability, thereby enhancing the efficiency of new drug development
and the quality of existing pharmaceuticals. Serendipity Space aims to leverage this
technology to offer LEO-based custom manufacturing services to pharmaceutical

companies.

Background & Context

Global interest in in-space manufacturing, particularly for pharmaceutical applications,
has been steadily growing. Research conducted aboard the International Space Station
(ISS) has highlighted the benefits of microgravity for protein crystal growth and cell
culturing. However, these activities have largely been research-focused, with commercial-
scale manufacturing remaining a significant challenge. Serendipity Space's success marks
a crucial step towards the commercialization of this sector and symbolizes the
convergence of India's burgeoning space industry and its robust pharmaceutical sector.
The Indian government has been actively encouraging private sector participation in its

space programs, and this achievement underscores the positive impact of such policies.



Strategic Significance & Outlook

The successful test of Serendipity Space's 'Alchemy' system has significant implications
for the future of drug discovery and pharmaceutical manufacturing. In the coming years,
more advanced orbital manufacturing facilities are expected to be developed, serving as
hubs for producing specialized medicines and high-performance materials that are
difficult to synthesize on Earth. This will enable pharmaceutical companies to accelerate
the development of new treatments, improve production efficiency, and gain access to
higher-quality drugs. As the first Indian provider of LEO-based pharmaceutical
manufacturing services, Serendipity Space is poised to carve out a unique niche in the
global pharmaceutical market, contributing to the broader space economy and opening

new avenues for advancing human health.

Source: https://www.fortuneindia.com/startups-news/serendipity-space-successfully-tests-in-space-

manufacturing-moves-closer-to-offering-pharmaceutical-processing-in-microgravity/153722
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#22 US Space Force Awards Rocket Lab $397 Million
Contract for 'Flatellites' to Boost Air Threat Tracking
Capabilities

Published August 14, 2026  Space.com  USA

i

| overview

The U.S. Space Force has awarded Rocket Lab a significant $397 million contract to
design, manufacture, launch, and operate a fleet of 'Flatellites’ aimed at enhancing air
threat tracking capabilities. This funding, provided under the Space-Based Air Moving
Target Indication (SB-AMTI) program, marks Rocket Lab's largest defense contract to
date for the year. The initiative contributes to deploying a resilient space-based
sensing layer for the joint force, complementing Rocket Lab's ongoing development

of GHOST, a deployable launch system for responsive national security missions.
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Key Findings

The U.S. Space Force has awarded Rocket Lab a substantial $397 million contract to
develop, manufacture, launch, and operate a fleet of specialized satellites dubbed
'Flatellites.' This pivotal agreement aims to significantly augment the nation's ability to
track aerial threats, representing Rocket Lab's largest defense contract for 2026 and

underscoring its escalating role in national security space endeavors.

Technical / Clinical Details

The 'Flatellites' will be developed as part of the Space-Based Air Moving Target
Indication (SB-AMTI) program, providing persistent, wide-area surveillance of airborne
targets such as cruise missiles and hypersonic weapons from orbit. This capability
addresses critical gaps in conventional ground- and air-based radar systems, offering a
global and continuous tracking solution. Leveraging its proven expertise in small satellite
manufacturing and launch services, Rocket Lab is expected to rapidly and cost-effectively
deploy these advanced satellites. The Flatellites will incorporate sophisticated sensors
and on-board data processing capabilities to collect and analyze threat intelligence in
real-time, feeding critical information into integrated military networks to accelerate
decision-making processes. This project is also synergistic with Rocket Lab's ongoing
development of 'GHOST," a deployable launch system tailored for responsive national

security missions, further enhancing the Space Force's agility and resilience.

Background & Context

The global security landscape has grown increasingly complex, with the proliferation of
advanced aerial threats, including hypersonic weapons and stealth technologies, making
their detection and tracking an urgent priority. The U.S. Space Force views space as a
critical warfighting domain and is actively investing in building a resilient, distributed
space-based infrastructure. This contract is a key component of that strategic vision,
aiming to reduce the vulnerability of single-point targets and establish a more robust
space surveillance network. Collaborating with commercial space companies like Rocket
Lab has become an essential strategy for the government to rapidly procure innovative
technologies and control development costs, clearly indicating the expanding role of

private industry in military and defense applications within the space sector.



Strategic Significance & Outlook

As Rocket Lab proceeds with the development of the Flatellites, the U.S. Space Force's air
threat tracking capabilities are poised for a significant leap forward. This will provide
more timely and accurate intelligence for national security missions, bolstering the
nation's strategic advantage. The contract marks a major milestone in Rocket Lab's
growth trajectory, helping solidify its position as a vertically integrated space company
offering end-to-end solutions from satellite manufacturing to launch and mission
operations. The deployment of such threat-tracking satellite constellations is anticipated
to have a profound impact on international security dynamics and will deepen
discussions regarding the utilization and militarization of outer space. The success of the
Flatellites program will provide a crucial blueprint for the design and deployment of

future space-based defense systems.

Source: https://www.space.com/space-exploration/satellites/us-space-force-gives-rocket-lab-usd397-

million-to-build-threat-tracking-flatellites
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#23 China's Commercial Space Sector Soars: 50

Launches in 2025, Aerospace Core to 15th Five-Year
Plan, and Offshore Launch Innovation

Published August 14, 2026  Xinhua China

| overview

China's commercial space sector is undergoing rapid expansion, driven by supportive
policies, technological breakthroughs, and strong market demand, achieving 50
commercial space launches in 2025, accounting for over half of China's total launches.
The government's 15th Five-Year Plan (2026-2030) explicitly positions aerospace as a
strategic pillar industry. A recent highlight includes the Smart Dragon-3 offshore
launch on August 5, demonstrating enhanced maritime space operation capabilities
and commercial progress in offshore launch and recovery, deeply integrating

commercial space into national strategy.
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Key Findings

China's commercial space industry is experiencing explosive growth, propelled by robust
governmental support policies, significant technological breakthroughs, and burgeoning
market demand. In 2025, commercial space launches in China reached an impressive 50,
constituting more than half of the nation's total launches, firmly establishing the

commercial sector as an indispensable pillar of China's space endeavors.

Technical / Clinical Details

The Chinese government has explicitly designated the aerospace sector as a strategic
pillar industry within its 15th Five-Year Plan (2026-2030), signaling long-term
commitment and support. This policy framework actively encourages substantial private
investment in rocket development, satellite manufacturing, and the provision of space
services. A notable recent achievement was the successful offshore launch of the Smart
Dragon-3 rocket on August 5. This launch not only enhances China's maritime space
operation capabilities but also demonstrates the commercial space industry's progress in
offshore launch and recovery technologies. Offshore launches offer strategic advantages
such as broader launch azimuths and reduced risk to populated areas, making them
ideal for commercial operations. These advancements are foundational to China's
accelerated development of indigenous satellite constellations and ambitious deep-

space exploration programs.

Background & Context

Over the past decade, China's space industry, traditionally dominated by state-owned
entities, has undergone a significant transformation, with the private sector being
actively encouraged to participate, fostering a dynamic commercial ecosystem. This shift
has created a collaborative and competitive environment between state-owned and
private enterprises, driving innovation and efficiency improvements. Government
support policies include financial aid, regulatory streamlining, and shared infrastructure,
which have facilitated the rise of companies like LandSpace, i-Space, and GalaxySpace.
This integration of commercial space into national strategy mirrors trends observed in
the U.S. and European commercial space sectors, proving crucial for enhancing China's

competitiveness in the global space race.



Strategic Significance & Outlook

China's commercial space industry is projected to maintain its vigorous growth
trajectory. Continued governmental policy support and private sector innovation are
expected to drive further advancements across launch services, satellite manufacturing,
space data services, and space tourism. Key future focus areas will include reusable
rocket technologies and the establishment of large-scale satellite internet constellations.
This rapid expansion is poised to amplify China's influence in the global space market,
creating new partnerships and competitive landscapes. Ultimately, the development of
the commercial space sector is anticipated to elevate China's overall scientific and
technological capabilities, playing a critical role in both economic growth and national

security.

Source: https://english.news.cn/20260814/f6b518b17d3d45a3842b910217a839f8/c.html
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#24 Lunar Station Corp Integrates NASA Data to Model
Commercial Lunar Infrastructure, Supporting NASA
Artemis Plan for Permanent Moon Base

Published August 13, 2026  SatNews USA

| overview

Lunar Station Corp has integrated extensive NASA environmental datasets into its
MoonStation platform, significantly enhancing its ability to model commercial lunar
infrastructure. This technical synergy allows lunar lander operators and resource
developers to thoroughly analyze terrain, heat flux, radiation, and resource
accessibility, including water ice. This capability directly supports NASA's Artemis
program goal of establishing a permanent lunar base at the South Pole by addressing
technical challenges in In-Situ Resource Utilization (ISRU) for life support and rocket
propellants. NASA also focuses on power systems, including nuclear power, to

support long-duration human activities.
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Key Findings

Lunar Station Corp has significantly advanced its commercial lunar infrastructure
modeling capabilities by integrating comprehensive NASA environmental datasets into
its proprietary MoonStation platform. This integration enables lunar lander operators
and resource exploitation developers to conduct detailed analyses of lunar terrain,
thermal flux, radiation environments, and the accessibility of crucial resources, such as

water ice.

Technical / Clinical Details

The MoonStation platform now provides advanced visualization and analysis tools by
incorporating high-resolution lunar imagery, topographical data, temperature variations,
radiation maps, and subsurface resource prospecting data gathered by NASA,
particularly focusing on the water ice believed to be abundant in the Moon's South Pole
region. This functionality allows users to identify optimal landing sites, evaluate potential
base construction locations, plan mining operations, and mitigate long-term operational
risks. In-Situ Resource Utilization (ISRU), especially the extraction and processing of water
ice for life support systems and rocket propellants (by generating hydrogen and oxygen
from water), is critical for the success of the Artemis program. Lunar Station Corp's
platform delivers the detailed environmental context necessary to support ISRU
technology development and deployment, making it an indispensable tool for enabling a

sustainable human presence on the Moon.



Background & Context

NASA's Artemis program holds the ambitious goal of establishing a permanent human
presence at the lunar South Pole by the late 2020s, paving the way for sustained lunar
exploration and serving as a stepping stone for future human missions to Mars.
Operating on the lunar surface, particularly in the extreme environments of the poles
(deep shadows, extreme temperature swings, high radiation levels), presents formidable
technical challenges. Overcoming these challenges necessitates an accurate
understanding and predictive capability of the lunar environment. Private companies like
Lunar Station Corp, through collaborations with NASA data, bridge the gap between
government-led missions and commercial lunar development, thereby accelerating the
expansion of the space economy. Furthermore, NASA is exploring innovative power
solutions, including small nuclear power systems, for the Artemis lunar base to ensure

sustainable long-term habitation.

Strategic Significance & Outlook

The integration of Lunar Station Corp with NASA's data provides a critical foundation for
the success of both commercial lunar development and the Artemis program. This
platform will enhance the efficiency and reduce the risks associated with planning and
executing lunar missions, thereby extending the scope and sustainability of human
activities on the Moon. It is anticipated that more companies and research institutions
will leverage the MoonStation platform for lunar resource exploration, extraction,
utilization, and base construction. This trend represents a significant step towards
integrating the Moon into Earth's economic sphere and establishing space as a new
commercial frontier. Ultimately, this data-driven approach will pave the way for

permanent lunar settlement and subsequent human exploration of Mars.

Source: https://satnews.com/2026/08/13/lunar-station-corp-integrates-nasa-datasets-to-model-

commercial-surface-infrastructure/
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#25 US Space Force Awards $12M Contracts to Amazon
LEO, Lockheed Martin, Northrop Grumman, Rocket Lab,
York Space Systems to Accelerate Resilient Space Data
Network (SDN)

Published August 13, 2026  ExecutiveBiz ~ USA

| overview

The U.S. Space Force has awarded separate $12 million firm-fixed-price and other
transaction authority agreements to five companies—Amazon LEO for Government,
Lockheed Martin, Northrop Grumman, Rocket Lab, and York Space Systems—to
accelerate the development of a resilient, open-architecture Space Data Network
(SDN). These contracts fund the prototyping and demonstration of multi-vendor
interoperability between SDN backbones and the development of Space Exchange
Point (SEP) satellites, acting as orbital routers. This initiative follows a $2.9 billion SDN
backbone contract with SpaceX, aiming to validate a multi-vendor approach for the

Space Force's high-speed data transfer and tactical communications constellation.
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Key Findings

The U.S. Space Force has signed separate $12 million firm-fixed-price and other
transaction authority agreements with five prominent aerospace companies: Amazon
LEO for Government, Lockheed Martin, Northrop Grumman, Rocket Lab, and York Space
Systems. These contracts are aimed at expediting the development of a resilient and
open-architecture Space Data Network (SDN), significantly bolstering high-speed data

transfer and tactical communication capabilities in space.

Technical / Clinical Details

The primary objective of these contracts is to prototype and demonstrate multi-vendor
interoperability between the backbones of the SDN. A central component of this
initiative is the development of Space Exchange Point (SEP) satellites, which will function
as orbital routers in Low Earth Orbit (LEO) to facilitate efficient data transfer. SEP
satellites are crucial for optimizing data routing and transmission in space, thereby
establishing a robust communication infrastructure that supports a wide array of Space
Force missions. This effort complements a previous $2.9 billion SDN backbone contract
awarded to SpaceX and serves to validate a multi-vendor approach, which is vital for
reducing reliance on a single vendor and enhancing the overall resilience and flexibility
of the system. Participating companies will leverage their specialized expertise to
propose and implement innovative technical solutions, contributing to the SDN's

architectural robustness and performance enhancement.

Background & Context

Space-based data communication is an indispensable element of modern military
operations. With increasing threats to space assets from adversarial nations, the U.S.
Space Force faces an urgent imperative to construct a more distributed and resilient
space infrastructure, free from single points of failure. The SDN is central to this strategic
vision, designed to provide high-speed, secure communications for tactical information
sharing, real-time surveillance, and rapid decision-making. These large-scale contracts
with private companies represent an effective mechanism for the government to swiftly
acquire cutting-edge technologies and accelerate innovation, reflecting the current trend

where the commercial space industry is becoming a critical enabler of national security.



Strategic Significance & Outlook

The collaboration between the U.S. Space Force and these five companies is poised to
significantly advance the construction of the SDN, profoundly enhancing future space
operational communication capabilities. The success of this multi-vendor approach will
establish a foundation for the Space Force to continuously integrate technological
innovations and adapt to an evolving threat environment. This network will render data
flow in space more efficient and secure, fostering seamless integration between
terrestrial military operations and space assets. In the long term, the SDN is expected to
play an indispensable role in achieving space domain awareness, missile defense, and
broader national security objectives. The success of this project will serve as a model for
future partnerships between the commercial space industry and the defense sector,

paving the way for further collaborative endeavors in space.

Source: https://www.executivebiz.com/articles/space-force-5-space-data-network-contract-awards
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#26 ESA Commits €65 Million to Ispace-Europe's Lunar

Polar Ice Rover Mission, Aiming for Sustainable Water
Ice and Helium-3 Extraction

Published Published August 20, 2026 ~ Spacetech (Facebook#®FH) I—Ow/\

| overview

The European Space Agency (ESA) has committed €65 million to Ispace-Europe's
Luxembourg-based mission to prospect for lunar polar ice. This significant investment
aims to develop sustainable extraction technologies for critical resources like water
ice and helium-3, essential for future lunar bases, energy, and life support. With
Hakuto-R Mission 2 in early 2025, Ispace plans to test advanced material collection,

bolstering its collaboration with JAXA to establish a robust lunar cargo transport

infrastructure.
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Background

Lunar resource exploration and utilization are rapidly becoming central to global space
agendas, driven by initiatives like the Artemis program involving various nations and
commercial organizations. The confirmed presence of water ice at the lunar poles is
paramount for In-Situ Resource Utilization (ISRU), a critical enabler for sustained human
presence on the Moon. ESA's substantial investment underscores Europe's strong
commitment to establishing a leading role in this burgeoning space economic frontier.
This trend reflects a broader shift in space development, moving beyond purely national
projects towards public-private partnerships and commercially driven ventures, with
entities like Ispace accelerating high-risk, early-stage technology development en route

to offering commercial services.

Key Findings

The European Space Agency (ESA) has awarded a significant €65 million contract to
Ispace-Europe, a Luxembourg-based firm, to fund its lunar polar ice prospecting rover
mission. This investment is crucial for advancing the development and demonstration of
sustainable extraction technologies for water ice and helium-3, resources anticipated to
be abundant in the Moon's South Pole and vital for the future commercial utilization of

lunar resources.



Technical Details

The mission will deploy a sophisticated lunar rover to the Moon's South Pole, outfitted
with advanced scientific instruments designed to analyze the abundance, distribution,
and chemical composition of lunar ice. Water ice is a paramount resource for future lunar
bases, providing essential life support (potable water, oxygen) and crucial rocket
propellants (hydrogen and oxygen). Helium-3, a rare isotope on Earth, represents a
substantial potential nuclear fusion fuel, making its efficient extraction technology
transformative for future energy solutions. Ispace-Europe plans to integrate lessons from
its parent company Ispace's prior missions, including insights from the Hakuto-R Mission
1 landing anomaly, to refine and test upgraded lunar material collection technologies.
These advancements will be deployed on the Hakuto-R Mission 2, slated for early 2025,
aiming to improve the rover's efficiency in collecting and either analyzing resources in
situ or returning samples. Concurrently, Ispace is deepening its collaboration with the
Japan Aerospace Exploration Agency (JAXA) to broaden the scope of future lunar lander

tests, thereby strengthening the foundation for reliable lunar cargo transport capabilities.

Strategic Significance

Ispace-Europe's ESA-supported lunar polar ice prospecting mission is positioned as a
critical litmus test for the viability of sustainable resource utilization on the lunar surface.
The scientific data and technological advancements stemming from this mission will
offer invaluable insights for future lunar base development, crewed lunar expeditions,
and even long-term preparations for Martian exploration. Successful establishment of
water ice and helium-3 extraction technologies could integrate the Moon into Earth's
economic sphere, positioning it as a new pillar of the nascent space economy.
Furthermore, Ispace's continued efforts and strengthened partnership with JAXA are set
to significantly enhance lunar cargo transport capabilities, laying a robust foundation for
an expanded range of future lunar missions. This initiative marks a pivotal moment,
transforming the Moon from an object of purely scientific curiosity into a dynamic arena

for economic activity.

Source: https://www.facebook.com/siliconluxembourg/posts/spacetech-european-space-agency-esa-
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#27 EPC Space Launches Rad-Hard 1Mrad+ eGaN FETs
(15V/25V/40V) for Next-Gen Space Computing,
Boosting Al/HPC Power Density and Efficiency

Published August 19, 2026  Power Electronics News  USA

| overview

EPC Space has introduced three new radiation-hardened eGaN (gallium nitride)
power transistors—EPC7050PCSH, EPC7066PCSH, and EPC7065PCSH—designed for
high-performance power conversion in next-generation space computing systems.
These devices offer rated voltages of 15V, 25V, and 40V, supporting up to 101A
continuous current, with superior radiation tolerance exceeding 1Mrad Total lonizing
Dose (TID). By combining low on-resistance, high current capability, and fast
switching in compact PQFN packages, these eGaN FETs address the growing power
delivery requirements for Al and High-Performance Computing (HPC) in spacecraft,
aiming to significantly improve power density and conversion efficiency in space-

constrained systems.
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Key Findings

EPC Space has unveiled three new radiation-hardened eGaN (gallium nitride) power
transistors—the EPC7050PCSH, EPC7066PCSH, and EPC7065PCSH—specifically designed
for high-performance power conversion within next-generation space computing
systems. These devices boast rated voltages of 15V, 25V, and 40V respectively, capable
of supporting up to 101A of continuous current, and exhibit exceptional radiation
tolerance exceeding 1Mrad Total lonizing Dose (TID). This introduction marks a pivotal
advancement in addressing the power delivery challenges for Al and High-Performance

Computing (HPC) applications in spacecraft.

Technical / Clinical Details

The newly launched eGaN FETs leverage the inherent advantages of gallium nitride
technology to deliver the high performance and reliability required for space

environments. Their ultra-low on-resistance (Rps(on)) minimizes power losses, while high

current capabilities ensure stable power delivery to demanding Al processors and HPC
modules. Furthermore, their rapid switching speeds enhance power conversion efficiency
and simplify thermal management across the system. These attributes are critical for
reducing the size and weight of power conditioning circuits in spacecraft, where space
and mass are severely constrained. Encased in robust PQFN (Plastic Quad Flat No-Lead)
packages, these devices are designed to withstand the harsh vibration and thermal
cycling prevalent in space. The radiation tolerance exceeding 1Mrad TID is essential for
ensuring device functionality and system longevity in long-duration missions and high-

radiation orbits.



Background & Context

Modern space missions, encompassing Earth observation, communications, and deep-
space exploration, increasingly require the processing of more complex and data-
intensive tasks. This has accelerated the adoption of Al and HPC capabilities onboard
spacecraft, creating an urgent demand for highly efficient and radiation-tolerant power
conversion solutions. Traditional silicon-based power transistors have struggled to meet
these requirements due to their inherent susceptibility to radiation, and limitations in
power density and switching speed. GaN technology, with its superior bandgap and
electron mobility compared to silicon, enables operation at much higher frequencies,
lower losses, and greater efficiency, positioning it as a game-changer for space power
conversion. EPC Space's new products lead this technological trend, driving innovation in

power systems across the space industry.

Strategic Significance & Outlook

The introduction of EPC Space's radiation-hardened eGaN FETs opens up new avenues
for spacecraft design, enabling the deployment of smaller, yet more powerful, onboard
Al processors, data centers, and communication systems in space. Improvements in
power delivery efficiency and reliability will contribute to increased spacecraft payload
capacity, extended mission durations, and the development of more autonomous space
systems. This is an indispensable factor for crewed missions to Mars and the Moon,
large-scale satellite constellations, and next-generation deep-space probes. Through this
innovative technology, EPC Space is poised to shape the future of space computing and

play a critical role in accelerating humanity's progress in space exploration.

Source: https://www.powerelectronicsnews.com/epc-space-launches-rad-hard-15v-25v-and-40v-egan-
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#28 China Grants Geespace (Geely-backed) Satellite loT
Commercial Test License, Signaling Openness of Private
Space Communications Market

Published August 21, 2026 ~ South China Morning Post  China

| overview

China has granted Zhejiang Geespace Technology, backed by electric vehicle giant
Geely, a two-year commercial test license for satellite loT services. This marks the first
time a private Chinese company has received approval for commercial satellite loT
testing, clearly demonstrating Beijing's commitment to opening its satellite
communications market to private capital. Geespace is expected to accelerate the
development of China's commercial space sector by providing low-power, wide-area
connectivity for smart transportation, marine fisheries, energy, and water

infrastructure.
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Key Findings

The Chinese government has issued a two-year commercial test license for satellite IoT
services to Zhejiang Geespace Technology, a company backed by the electric vehicle
behemoth Geely. This decision represents a landmark approval, making Geely the first
private Chinese entity to receive authorization for commercial satellite loT testing, and
unequivocally signals Beijing's strategic intent to open its satellite communications

market to private capital.

Technical / Clinical Details

Geespace operates a Low Earth Orbit (LEO) satellite constellation designed to provide
low-power, wide-area Internet of Things (IoT) connectivity across the globe, particularly
in remote and maritime regions where conventional terrestrial networks are inaccessible.
The newly granted commercial test license will enable Geespace to deploy and validate
actual commercial services in diverse sectors, including smart transportation (real-time
communication for autonomous vehicles, vehicle tracking), marine fisheries (monitoring
of fishing vessels, weather data collection), energy infrastructure (pipeline surveillance for
oil and gas, smart grid communications), and water infrastructure (dam water level
monitoring, water quality management). Geespace's satellite network aims to
dramatically enhance the operational efficiency and safety of these industries by
collecting sensor data and relaying it to ground stations. This technology is poised to
become a critical infrastructure supporting China's digital economy and revolutionize

data collection and management in remote areas.



Background & Context

In recent years, China has been vigorously promoting the development of its commercial
space sector, encouraging the entry of private enterprises to foster innovation and
efficiency within the space industry. This strategic shift, introducing private capital into a
domain traditionally monopolized by state-owned enterprises, is a calculated move to
enhance China's competitiveness in the global commercial space race, which is currently
led by companies like SpaceX in the U.S. and various European firms. Satellite 10T, in
particular, holds substantial market potential as a next-generation connectivity solution,
expected to enable a broader range of applications and services when integrated with
5G and, eventually, 6G networks. The entry of an automotive manufacturer like Geely
into satellite communications underscores the indispensable role satellite connectivity
will play in the future of smart mobility and connected vehicles, symbolizing the

emergence of new business models that blur traditional industry boundaries.

Strategic Significance & Outlook

The commercial test license granted to Geespace is expected to act as a significant
catalyst for further development in China's commercial space industry, especially in the
satellite communications sector. This will allow Geespace to bolster its market
competitiveness and deliver innovative loT solutions across various industries. This
success is anticipated to inspire other private Chinese space companies, attracting more
private investment and technological innovation into the space domain. In the long term,
China aims to integrate satellite loT services as a national infrastructure component,
contributing to the development of its digital economy, revitalizing remote regions, and
streamlining global supply chains. This move will fundamentally reshape the global
satellite communications market and usher in a new era where space and terrestrial

economies converge.

Source: https://www.scmp.com/tech/big-tech/article/3364781/china-clears-geely-landmark-satellite-iot-
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#29 NASA's HPSC Processor Achieves 500x Faster
Performance in JPL Tests, Paving the Way for
Autonomous Space Al and Deep-Space Missions

Published August 14, 2026  Space Daily  USA

| overview

NASA's High-Performance Spaceflight Computing (HPSC) processor demonstrated a
remarkable 500-fold increase in processing speed compared to current radiation-
hardened spaceflight chips during tests at the Jet Propulsion Laboratory (JPL). Co-
designed with Microchip Technology, this palm-sized processor combines significant
performance enhancement with superior fault tolerance and error correction. This
breakthrough has the potential to enable future spacecraft to make autonomous Al-
driven decisions, drastically reducing reliance on long-distance communication with
Earth and enhancing autonomy for deep-space and lunar/Martian exploration

missions.



| N DEPTH

Key Findings

NASA's High-Performance Spaceflight Computing (HPSC) processor has demonstrated
an astounding 500-fold increase in processing speed compared to the radiation-
hardened chips currently used in spaceflight, during rigorous testing at the Jet
Propulsion Laboratory (JPL). This groundbreaking achievement is critical for enabling
future spacecraft to make autonomous, Al-driven decisions and significantly reducing

their reliance on long-distance communication with Earth.

Technical / Clinical Details

Co-designed with Microchip Technology, the HPSC processor packs unprecedented
computational power into a palm-sized form factor. It is specifically engineered to be
radiation-tolerant, ensuring stable operation in the extremely harsh environment of
outer space. The 500x performance leap is not just about raw speed; it empowers
spacecraft to run complex Al algorithms onboard, analyze data in real-time, and make
autonomous judgments. Furthermore, the HPSC integrates advanced fault-tolerance
mechanisms and error-correction capabilities, protecting against data corruption and
system failures caused by radiation events and other space-specific perturbations. This
opens the door for spacecraft to continue missions autonomously and make new
discoveries even when real-time control from Earth is challenging, such as in deep-space

exploration missions.

Background & Context

Modern space missions generate vast amounts of scientific data and require complex
operational scenarios. Traditional spaceflight computers, designed primarily for radiation
hardness, have lagged significantly behind terrestrial consumer chips in terms of
processing power. However, with the rapid advancements in Al technology and the
increasing demand for more autonomous missions, improving onboard computing
capabilities for spacecraft has become an urgent priority. NASA's HPSC program was
initiated to bridge this gap, laying the foundation for achieving more ambitious scientific
and exploratory goals, including next-generation lunar and Martian exploration, asteroid
missions, and deep-space telescopes. This technology has the potential to fundamentally
transform space exploration, reducing the need for human intervention and increasing

mission efficiency and success rates.



Strategic Significance & Outlook

The success of the NASA HPSC processor will provide a significant impetus for the
evolution of space Al and autonomous systems. This technology is expected to play a
crucial role in future Artemis program operations for lunar bases and crewed missions to
Mars. Spacecraft will be able to respond to environmental changes in real-time and
maximize scientific discovery opportunities without relying on delayed communication
from Earth. Furthermore, this processor can be applied to Earth observation and
communication satellites, improving the quality of services from space by providing
more advanced onboard data processing and intelligence. The HPSC is not merely a
faster chip; it represents an indispensable step towards accelerating humanity's

expansion into space and opening new frontiers for activities in the cosmos.

Source: https://spacedaily.com/t-nasa-hpsc-processor-500-times-faster-spaceflight-ai/
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#30 Scientists Uncover Fungi's Potential to Transform
Martian Soil into Farmland, Enabling Sustained Space
Habitation through In-Situ Resource Utilization

Published August 19, 2026  SciTechDaily International

| overview

Scientists are exploring the potential of using fungi to convert Martian and lunar
regolith into viable farmland for future long-duration space missions. This In-Situ
Resource Utilization (ISRU) or 'living off the land' approach aims to significantly
reduce or eliminate the need to transport large quantities of soil from Earth. By
combining available regolith with beneficial fungi, this innovative method could
enable space-based food cultivation, providing a crucial element for supporting long-

term human presence and self-sufficiency on other celestial bodies.



| N DEPTH

Key Findings

Scientists are actively researching the potential of utilizing fungi to transform Martian
and lunar regolith (surface soil) into fertile farmland, a critical step for sustaining future
long-duration human missions in space. This innovative approach, known as In-Situ
Resource Utilization (ISRU) or 'living off the land," aims to significantly mitigate or even
eliminate the complex and costly necessity of transporting large volumes of soil and

food from Earth.

Technical / Clinical Details

The research focuses on specific types of fungi, such as lichens and mycorrhizal fungi,
known for their ability to survive in extreme environments and extract nutrients from
rocks. Martian and lunar regolith are notoriously poor in organic matter and nitrogen,
essential for plant growth, and may contain harmful substances like perchlorates.
However, fungi possess the capability to break down minerals within the regolith under
these harsh conditions, converting them into forms that plants can readily absorb.
Furthermore, certain fungi may detoxify harmful compounds in the regolith and improve
its structural properties to enhance water retention. Scientists are developing protocols
to create 'bio-regolith' by combining these fungi with regolith, which can then be used
to cultivate crops such as grains and vegetables. This approach seeks to establish a
nutrient cycling and soil ecosystem for healthy plant growth using the limited resources

available in space.



Background & Context

For long-duration crewed missions to the Moon and Mars, and ultimately the
establishment of permanent bases, self-sufficiency in food production for astronauts is
paramount. Transporting all necessary provisions from Earth is prohibitively expensive
and presents formidable logistical challenges. Consequently, space agencies and
commercial space companies have been actively pursuing ISRU technologies, particularly
methods for locally sourcing resources that can be utilized for food production. The
current research into fungal-mediated regolith conversion into farmland is considered
one of the most promising approaches within this ISRU strategy. This effort is
proceeding in parallel with other ISRU technologies, such as water ice extraction at the
lunar South Pole and carbon dioxide utilization on Mars, with the aim of creating a more

robust and sustainable space exploration system through a combination of approaches.

Strategic Significance & Outlook

While still in its early stages, the research into converting Martian and lunar regolith into
farmland using fungi holds immense potential. If proven practical, this technology could
provide a stable and local source of fresh food for future lunar bases and Martian
colonies, significantly improving the quality of life and psychological well-being of
astronauts. Moreover, it would drastically reduce the frequency and cost of resupply
missions from Earth, making space exploration more sustainable and economically
viable. This research demonstrates the potential of biological approaches to make
extraterrestrial environments more habitable for humans and is expected to contribute
to the development of terraforming concepts and life support technologies for closed

ecological systems in the future.

Source: https://scitechdaily.com/scientists-think-fungi-could-turn-martian-dirt-into-farmland/
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#31 China's Chang'e-7 Lunar Probe and Long March 5
Y14 Rocket Relocated to Wenchang Launch Site, Poised
for South Pole Water Ice Exploration and First Flying
Robot Test

Published August 19, 2026  CGTN Europe (Facebook)  China

| overview

China's Chang'e-7 lunar probe and its Long March 5 Y14 carrier rocket have been
vertically moved to the Wenchang Spacecraft Launch Site, signaling final preparations
for launch. This mission targets the Moon's South Pole for comprehensive study of its
topography, material composition, and space environment. Notably, it will test key
technologies such as high-precision soft landing, leg-assisted mobility, and lunar
hopping, featuring the first-ever flying robot designed to leap from sunlit areas into

permanently shadowed craters to search for water ice.



| N DEPTH

Key Findings

China's Chang'e-7 lunar probe and its Long March 5 Y14 heavy-lift carrier rocket have
been successfully transferred to the Wenchang Spacecraft Launch Site and positioned
vertically, marking the completion of final preparations for its upcoming launch. This
mission is geared towards a comprehensive exploration of the Moon's South Pole region,
focusing on its topography, material composition, and the space environment. A
highlight includes the testing of an innovative flying robot, which will leap from sunlit
areas into permanently shadowed craters to search for water ice—a first for lunar

exploration.

Technical / Clinical Details

The Chang'e-7 mission comprises a complex multi-component exploration system. The
main lander will execute a high-precision soft landing at the lunar South Pole and utilize
leg-assisted mobility for localized surveys. Crucially, the mission also carries a ‘lunar
hopping robot' capable of short-distance movements across the lunar surface. This robot
is designed to autonomously leap from sun-illuminated areas directly into the interior of
permanently shadowed craters, where it will conduct direct searches for water ice.
Operating within these permanently shadowed regions presents extreme challenges due
to ultra-low temperatures and lack of sunlight, requiring the robot to possess advanced
autonomous navigation and environmental sensing capabilities. The Long March 5 Y14
rocket, China's most powerful launch vehicle, is essential for injecting the Chang'e-7
probe into lunar transfer orbit, with its performance and reliability being key to mission
success. Throughout the mission, valuable data on lunar topography, geological
evolution, space weathering, and the distribution and quantity of water ice are expected

to be collected.



Background & Context

The lunar South Pole region is a primary target for global space exploration, as
permanently shadowed craters are predicted to harbor significant quantities of water ice,
a critical resource for future lunar bases (for life support systems and rocket propellants).
Major spacefaring nations, including the U.S., Europe, and India, are planning or
executing missions to the lunar South Pole, making water ice prospecting and utilization
a central focus of international space competition. China's Chang'e program, initiated in
the early 2000s, has progressively achieved milestones in lunar landing, rover
deployment, and sample return. Building on these successes, Chang'e-7 aims to conduct
even more advanced technological demonstrations and scientific investigations,

solidifying China's leadership in lunar exploration technologies on a global scale.

Strategic Significance & Outlook

The success of the Chang'e-7 mission will be a major milestone for China's lunar
program and will profoundly impact the future of human deep-space exploration.
Specifically, the flying robot's exploration of water ice within permanently shadowed
craters will significantly enhance the feasibility of In-Situ Resource Utilization (ISRU)
technologies, representing a critical step towards the construction of future lunar bases
and sustained human presence on the Moon. Furthermore, the demonstration of new
technologies like high-precision landing and hopping mobility will provide invaluable
insights for the design of future lunar and other celestial body exploration missions. This
mission will unequivocally strengthen China's status as a leading space power, further

enhancing its presence in both international space cooperation and competition.

Source: https://www.facebook.com/cgtneuropeofficial/posts/the-change-7-lunar-probe-and-long-march-
5-y14-carrier-rocket-were-transferred-ve/1632452082248664/
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