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This Week's Keyword

Space Economy Surge
In-orbit manufacturing, AI, lunar infra

71
articles

Total Articles Analyzed

11
countries

Source Countries/Regions

$8B
acquisition

Rocket Lab Acquires Iridium

100x
computing power

NASA HPSC Processor

All 71 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
Astroscale ELSA-M
Ready

New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Astroscale's ELSA-M completes tests, secures UK
seal, signaling flight readiness for debris removal.

#02
Microgravity Drug
Dev

Research
●●●●

○
●●●●

○
●●●●

○
●●●○

○
●●●●

○

Varda Space crystallizes HIV drug on-orbit; Eli
Lilly advances therapies on ISS using
microgravity.

#03
In-Orbit Servicing
(IOS)

Market
Overview

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

IOS for satellite life extension and debris
mitigation, led by Northrop Grumman and
Astroscale innovations.

#04
Starship Space
Tourism

Analysis
●●●●

○
●●○○

○
●●●●

●
●●○○

○
●●●●

●
SpaceX Starship poised to revolutionize space
tourism and Earth-to-Earth hypersonic transport.

#05 Isar Aerospace ADR
Corporat

e
Strategy

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

German Isar Aerospace secures contract with
Astroscale for UK's first commercial debris
removal launch.

#06
Smart Window
Composites

Research
●●●●

○
●○○○

○
●●○○

○
●●●●

●
●●●●

●

Weather-resistant thermoresponsive UV-curable
smart window composites show promise for
space thermal management.

#07 Waste-Derived SACs Research
●●●●

●
●○○○

○
●●○○

○
●●●●

●
●●●○

○

Function-oriented waste-derived single-atom
catalysts revolutionize water purification for space
life support.

#08
Varda Space
Accelerates

Corporat
e

Strategy

●●●●
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

Varda Space Industries accelerates space
economy with in-orbit pharmaceutical
manufacturing and re-entry.

#09 Space Debris & Fungi Research
●●●○

○
●○○○

○
●●○○

○
●●●●

●
●●●○

○

Research on solar activity impact on space debris
and fungi for lunar/Martian regolith plant growth
highlighted.

#10
NASA Space Life
Science

Research
●●●●

○
●○○○

○
●●○○

○
●●●●

●
●●●●

●

NASA Spaceline reports breakthroughs:
microgravity promotes stem cell osteogenesis,
space radiation alters rat brains.

#11
Astronaut Brain
Function

Research
●●●○

○
●●●○

○
●●●○

○
●●○○

○
●●●●

●

Axiom Space mission shows no significant decline
in astronaut brain function; wearable EEG nears
application.

#12 SpaceX Gas Pipeline Infrastru
cture

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

SpaceX plans 8-mile gas pipeline to ramp up
Starship launches at Texas Starbase site for fuel
supply.
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#13
Axiom Space
Relocates

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

Axiom Space relocates headquarters to Texas to
accelerate commercial space station
development.

#14 Starship V3 Upgrade Improve
ment

●●●○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
●

SpaceX Starship Version 3 innovatively upgrades
internal load-bearing geometry for strength and
weight reduction.

#15
Redwire Space
Greenhouse

New
Product

●●●●
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

Redwire launches commercial space greenhouse
mission on ISS, testing strawberry cultivation in
microgravity.

#16 4iG Invests Axiom
Corporat

e
Strategy

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

Hungarian 4iG invests $100M in Axiom Space,
becoming largest European investor for
commercial space station.

#17 Starship Ship 40 Test Improve
ment

●●○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

SpaceX successfully conducts single-engine static
fire test of Starship prototype Ship 40 for Flight
13.

#18
Astronomical
PAH/PANH

Research
●●●○

○
●○○○

○
●○○○

○
●●●●

●
●●●○

○

Detailed analysis of astronomical PAH/PANH
infrared spectra deepens understanding of
organic molecules in space.

#19
AI in Space
Chemistry

Analysis
●●●●

○
●○○○

○
●●○○

○
●●○○

○
●●●●

●

ACS podcast explores AI's potential role in novel
molecular formation in space, expanding space
chemistry.

#20
Gravity &
Mitochondria

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

●
●●●○

○

RIKEN-led research uncovers gravity's
mechanism for activating mitochondrial
translation, promising anti-aging drugs.

#21
ISS Canadarm2
Repair

Maintena
nce

●●○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

NASA astronauts conduct third spacewalk of 2026
to repair International Space Station's
Canadarm2 robotic arm.

#22
Poland's First
Astronaut

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Poland's first astronaut reaches ISS via Axiom
Space's Ax-4 mission, reigniting European human
spaceflight.

#23
Cell Behavior &
Tissue

Research
●●●●

○
●○○○

○
●●○○

○
●●●●

●
●●●●

●

EMBL researchers uncover how cell behavior and
tissue geometry contribute to biological order,
insights for space.

#24
Synthetic Cell
'SpudCell'

Research
●●●●

●
●○○○

○
●●○○

○
●●○○

○
●●●○

○

Scientists report building synthetic cell 'SpudCell'
with 90kbp genome from scratch, capable of
growth.

#25
Euclid Q1 Data
Release

Research
●●●○

○
●●●●

●
●●●○

○
●●●●

●
●●●●

●

Euclid Mission Q1 data release in 'Astronomy &
Astrophysics' features 41 papers, advancing
astrophysical analysis.

#26
Ecem Badruk
Bioengineer

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●○
○

●●○○
○

●●●○
○

Bioengineer Ecem Badruk pioneers
commercialization of tissue engineering and
regenerative medicine in space.

#27
ISS Cartilage &
Materials

Research
●●●●

○
●●●○

○
●●●○

○
●●○○

○
●●●●

●

ISS initiates cartilage tissue bioengineering and
advanced materials manufacturing for new space
industry.

#28
Low-Carbon
Concrete

Research
●●●●

○
●○○○

○
●●○○

○
●●●●

●
●●●●

●

Physics-guided generative inverse design for
low-carbon concrete developed, promising lunar
base materials.

#29 AVS Space Materials Research
●●●●

○
●○○○

○
●●○○

○
●●●●

●
●●●●

●

AVS Journal publishes foundational research on
space materials & electronics, including stable
oxide flux.

#30
ESA OSIP
Innovations

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

●

ESA's OSIP unveils self-healing composites,
air-breathing propulsion, and space-hardened
COTS processors.

#31
NASA Industry
Partners

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

NASA expands industry partnerships via Tipping
Point and ACO programs to accelerate key space
tech development.
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#32
NASA Lunar
Accelerator

Corporat
e

Strategy

●●○○
○

●●○○
○

●●●●
○

●●●●
○

●●●●
●

NASA seeks industry input for 'Lunar Enabling
Infrastructure Accelerator' to advance Moon
surface tech.

#33
LambdaVision
Retinas

New
Product

●●●●
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

LambdaVision to commercialize
microgravity-manufactured artificial retinas after
9 successful ISS experiments.

#34
German Orbital
Bioworks

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

●

German SPRIND launches 'Orbital Bioworks'
challenge, offering up to €1.65M for microgravity
drug development.

#35
China Reusable
Rocket

New
Product

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
○

China's LandSpace advances reusable rocket tech
with stainless steel ZQ-3 and methalox ZQ-2
orbital success.

#36 NASA Lunar Tech New
Product

●●●●
○

●●○○
○

●●●●
○

●●●●
○

●●●●
●

NASA unveils 'HPSC' processor, advanced thermal
tech, and IPEx regolith excavator for lunar
missions.

#37
NASA Lunar Lander
Awards

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

NASA awards $590.4M for four lunar lander
missions by 2028 to Astrobotic, Firefly, and
Intuitive Machines.

#38 RLV Market Growth Market
Overview

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
○

Reusable Launch Vehicles market poised for
strong growth driven by commercial space
missions and satellite deployments.

#39
SBA-NASA
Investment

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

SBA and NASA sign 'SBIC-NASA Initiative' MOU to
bolster private investment in space exploration
supply chain.

#40
In-Orbit Computing
Race

New
Product

●●●●
○

●●●○
○

●●●●
●

●●●○
○

●●●●
●

Starcloud-1 with NVIDIA H100 and China's ADA
Space accelerate space data centers, heating up
in-orbit computing.

#41
Rocket Lab
Reusability

Improve
ment

●●●○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

Rocket Lab continues Electron first stage
reusability development with focus on ocean
recovery and engine reflight.

#42
China Kinecore-2
Engine

Improve
ment

●●●○
○

●●●○
○

●●●○
○

●●●●
○

●●●●
○

China's CAS Space completes long-duration
certification test for 110-ton thrust Kinecore-2
engine.

#43
MLI Blankets
Explained

Overview
●○○○

○
●●●●

●
●●○○

○
●●●○

○
●●●○

○

Versiv Composites details key properties of
Multilayer Insulation Blankets for spacecraft
thermal management.

#44 Lunar Forge Habitats New
Product

●●●●
○

●●○○
○

●●●●
○

●●●○
○

●●●●
●

Lunar Forge unveils plan to construct Moon
habitats and reactor shields from regolith using
laser sintering.

#45
DARPA SPCE
GaN/SiC

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

DARPA SPCE program advances >85% efficient,
radiation-tolerant space power electronics
utilizing GaN/SiC.

#46 KENSAT On-Orbit AI New
Product

●●●●
○

●●●○
○

●●●○
○

●●●○
○

●●●●
○

Home-built KENSAT CubeSat to demonstrate
on-orbit AI data processing with NVIDIA Jetson
Orin Nano.

#47
NASA NextSTEP-3
Lunar

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●●●
○

●●●●
●

NASA releases NextSTEP-3 Appendix A draft
soliciting technologies for lunar/cislunar
architecture.

#48 Space Force AM Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

U.S. Space Force awards Orbital Composites
$1.9M to advance robotic additive manufacturing
for extreme materials.

#49 Space Forge Semi New
Product

●●●●
○

●●○○
○

●●●●
○

●●●○
○

●●●●
●

Space Forge focuses on 'in-space growth' for
high-purity semiconductors, aiming for SWaP
improvement.

#50
NASA Lunar Power
Ideas

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●●
○

●●●○
○

●●●●
●

NASA to solicit lunar surface power ideas in July,
considers RTG-powered PROMISE Rover for
Moon's South Pole.
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#51 Moonfra Financing
Corporat

e
Strategy

●●○○
○

●●●●
○

●●●●
●

●●●○
○

●●●●
●

American DeepTech lauds SBA-NASA 'Moonfra'
financing initiative, poised to catalyze over $100B
in lunar investment.

#52
Nebex $30M Seed
Round

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●○
○

●●●●
○

●●●●
●

Nebex secures $30M seed round led by GV to
build market infrastructure for global space
economy.

#53 NASA Nuclear Fission New
Product

●●●●
●

●●○○
○

●●●●
●

●●●●
○

●●●●
●

NASA to launch first nuclear fission-powered deep
spacecraft, 'Space Reactor-1 Freedom,' in late
2028.

#54
Microchip Rad-Hard
Clock

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

Microchip Technology unveils radiation-hardened
6-output programmable clock generator
DSA504RT for aerospace.

#55
BAE Rad-Hard
Processor

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

BAE Systems' Endura™ 45nm radiation-hardened
space processor successfully validated for
strategic resilience.

#56
NASA Rocket Lab
Missions

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

NASA selects Rocket Lab for PolSIR ice-cloud and
TSIS-2 solar irradiance missions, launching from
early 2027.

#57 Space-Based AI Infra Analysis
●●●●

○
●●●○

○
●●●●

●
●●○○

○
●●●●

●

Space-based AI infrastructure poised to redefine
cloud computing market landscape amid soaring
demand.

#58
NLR Rad-Hard Chip
Dev

Research
●●●○

○
●●○○

○
●●●○

○
●●●○

○
●●●●

●

Netherlands Aerospace Centre funds
radiation-hardened chip development for
European space supply chain resilience.

#59
Stoke Space
Reusable

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

Stoke Space and NASA partner to scale Nova's
reusable second stage re-entry technology,
advancing microgravity mfg.

#60 Rocket Lab Acquires
Corporat

e
Strategy

●●○○
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

Rocket Lab to acquire Iridium for $8 billion,
transforming into vertically integrated space
powerhouse.

#61
NVIDIA Space AI
LLM

New
Product

●●●●
○

●●●○
○

●●●●
●

●●○○
○

●●●●
●

NVIDIA unveils space AI computing platforms;
Starcloud claims first on-orbit LLM training with
H100 GPU.

#62
US DOE/NASA
Fission

New
Product

●●●●
●

●●○○
○

●●●●
●

●●●●
○

●●●●
●

U.S. DOE and NASA partner with industry for
lunar fission surface power system demonstration
by late 2020s.

#63
UK Space Pharma
Regs

Corporat
e

Strategy

●●●○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

UK establishes first dedicated regulatory pathway
for space-manufactured medicines, accelerating
commercialization.

#64 Microgravity Protein Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

○

Microgravity protein crystallization accelerates
drug development, promising improved insulin
formulations.

#65 Orbital Data Centers Analysis
●●●●

○
●●●○

○
●●●●

●
●●●○

○
●●●●

●

Orbital data centers transforming AI
infrastructure future: Starcloud demonstrates
in-orbit AI with Nvidia H100.

#66 Space Oncology Research
●●●●

○
●○○○

○
●●●○

○
●●○○

○
●●●●

○

Space oncology breakthroughs: microgravity drug
discovery to revolutionize cancer treatment by
accelerating changes.

#67 Teledyne e2v ADC New
Product

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

Teledyne e2v's space-grade 10-bit 12.8 GSps
Ka-Band ADC 'EV10AS940' achieves zero SEL in
radiation testing.

#68 Relativity Terran R New
Product

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Relativity Space advances Terran R reusable
launch vehicle for LEO constellations, securing
over $3 billion.

#69 Orion Heat Shield Maintena
nce

●●○○
○

●●●●
●

●●●○
○

●●●●
○

●●●●
●

NASA confirms Orion spacecraft heat shield
design safety for Artemis II mission based on
Artemis I data.
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#70 ESA MAST Study Research
●●●●

○
●●○○

○
●●●○

○
●●●○

○
●●●●

●

ESA supports Microgravity Automated Screening
& Tissue Modeling (MAST) feasibility study for
drug discovery.

#71 Rocket Lab Aborts Operatio
nal Event

●○○○
○

●●●○
○

●○○○
○

●●●○
○

●●●●
○

Rocket Lab aborts launch of Japan's iQPS SAR
satellite 'QPS-SAR-13' at T-0; cause
undetermined.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your R&D; leveraging microgravity for breakthroughs?
In-space manufacturing of pharmaceuticals, artificial retinas, and high-purity semiconductors is moving from
research to commercialization. Are your biotech and advanced materials R&D; teams exploring orbital
opportunities, especially with the UK establishing dedicated regulatory pathways for space-manufactured
medicines?

❷ How will orbital data centers disrupt your cloud strategy?
The race for in-orbit computing is heating up, with NVIDIA H100 GPUs training AI models in space and China
deploying large constellations for AI processing. This could redefine cloud services, edge computing, and data
analytics. Is your IT infrastructure and AI strategy prepared for this shift?

❸ Is your company positioned for the lunar economy boom?
NASA is aggressively funding lunar lander missions ($590.4M), seeking industry input for lunar infrastructure
(power, ISRU, manufacturing), and planning nuclear fission power demonstrations by late 2020s. Are your
long-term strategic plans accounting for the emerging lunar economy and its supply chain demands?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

InSpaceMFGSpaceAI

LunarInfra

ReusLV

RadHard

ComSpace

Invest

SpaceBio

Item Quadrant ↑ Opportunity ↓ Threat

● InSpaceMFG Critical New high-value products Lose market share

● SpaceAI Critical New cloud services Fall behind rivals

● LunarInfra Critical New lunar economy High investment risk

● ReusLV Threat Lower launch costs Cost competition

● RadHard Opp. Niche component sales Supply chain gaps

● ComSpace Opp. New research platforms High entry barriers
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● Invest Opp. Access capital Market consolidation

● SpaceBio Ref. Long-term R&D; Limited short-term ROI
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Deep Dive ① ― NASA's Nuclear Fission Deep Spacecraft
#53 | 2026/06/25 | NASA | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●● Data Reliability●●●●○
US/EU Relevance●●●●●

NASA plans to launch 'Space Reactor-1 Freedom (SR-1 Freedom)' in late 2028, the first spacecraft to use a
nuclear fission reactor for propulsion beyond Earth orbit. This mission will demonstrate the operational
viability of space nuclear power and validate fission surface power technologies crucial for future lunar bases,
initiating a domestic space nuclear industrial base.

The fission reactor-based propulsion offers substantially higher specific impulse and efficiency than chemical
rockets, drastically reducing deep-space transit times and increasing payload capacities. The system
integrates advanced technologies across reactor design, thermal management, power conversion, and
radiation shielding for robust, autonomous operation in extreme environments.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The late 2028 launch target is ambitious but realistic, given the
national priority and decades of prior research in space nuclear power. Technical barriers
include miniaturization, radiation shielding for sensitive components, and long-term reliability
in deep space. Public perception and safety concerns for nuclear technology also remain.
[Opportunity] for US/EU materials & component suppliers in radiation-hardened components,
advanced thermal management, and specialized fuels. OEMs & device manufacturers can
develop deep-space probes and lunar/Mars habitats leveraging this power. [Threat] includes
high development costs and regulatory hurdles, with potential for other nations (China, Russia)
to achieve similar milestones first. Next actions: [R&D;] Investigate advanced
radiation-hardened materials and compact power conversion systems. [Strategy] Monitor
competitor progress in space nuclear propulsion and power.

Deep Dive ② ― Microgravity-Manufactured Artificial Retinas
#33 | 2026/07/01 | International Space Station National Lab (ISS National Lab) | Tech Novelty●●●●○
Proximity●●●○○ Market Impact●●●●○ Data Reliability●●●●○ US/EU Relevance●●●●●

Biotech startup LambdaVision plans to commercialize artificial retinas manufactured in microgravity for
retinal degeneration treatment, following nine successful experiments aboard the ISS. An automated
production system overcomes non-uniform layer formation issues encountered on Earth due to gravity.

The artificial retina uses bacteriorhodopsin, a light-converting protein. Microgravity allows for uniform layer
deposition, critical for precise nanometer-scale control over protein layering, leading to superior uniformity
and functional integrity. This breakthrough paves the way for high-purity, high-performance medical devices
previously challenging to produce on Earth.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: LambdaVision's progress, with nine successful ISS experiments
and commercialization plans, is significant. However, scaling production to commercial volumes
and navigating complex medical device regulatory pathways remain substantial hurdles.
[Opportunity] for US/EU biotech firms to develop novel drug/device manufacturing processes,
materials suppliers for biomaterials used in space-based production, and technology licensors
for automated microgravity systems. OEMs & device manufacturers can explore
next-generation medical implants. [Threat] includes high initial capital investment for space
manufacturing facilities and competition from terrestrial advanced manufacturing techniques.
Next actions: [Business Dev] Explore partnerships with space logistics providers for reliable
downmass services. [R&D;] Investigate microgravity's impact on other complex biologics and
advanced materials.
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Deep Dive ③ ― The Race for In-Orbit AI Computing
#40 | 2026/07/01 | Aerospace America - AIAA | Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●●
Data Reliability●●●○○ US/EU Relevance●●●●●

The competition for in-space data processing is intensifying, with Starcloud-1, equipped with NVIDIA H100
chips, successfully training Google AI models in orbit. China's ADA Space launched the first 12 satellites of its
2,800-strong constellation for in-orbit AI processing.

Sophia Space plans to provide megawatt-class power with its 'TILEs' thin satellites, collectively promising a
dramatic leap in space AI and data processing capabilities. This shift enables large-scale AI computations in
space, reducing data transfer latency, enhancing real-time processing, and improving data security for Earth
observation, communication, and navigation.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The successful integration of NVIDIA H100 chips and claims of
LLM training in orbit are realistic, reflecting rapid advancements in edge AI and
radiation-hardening. Megawatt-class power is a significant challenge but crucial for scaling.
Technical barriers include robust radiation hardening for commercial-grade GPUs, efficient
thermal management in vacuum, and high-bandwidth inter-satellite links. [Opportunity] for
US/EU semiconductor firms to develop radiation-tolerant AI chips, cloud providers to extend
services to space, telecom companies for space-to-ground data links, and software developers
for space-optimized AI. [Threat] includes potential dominance by US/Chinese players, high cost
of deploying and maintaining orbital infrastructure, and cybersecurity risks in space. Next
actions: [R&D;] Evaluate radiation-tolerant versions of commercial AI hardware. [Strategy]
Assess potential for new data processing services for Earth observation and autonomous space
operations.

Other Notable Articles
#01 Astroscale's ELSA-M Secures UK 'Astra Carta Seal' and Completes Vibration Tests, Signaling Flight Readiness for On-Orbit Debris Removal Demo
(Astroscale / UK Space Agency Announcement)
Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○

UK-led active debris removal mission advances, highlighting European leadership in space sustainability
solutions.

#25 Euclid Mission Q1 Data Release in 'Astronomy & Astrophysics' Special Issue Features 41 Papers, Advancing High-Quality Data Processing and
Astrophysical Analysis from Space Telescope (Astronomy & Astrophysics / ESA)
Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●○○

ESA's Euclid mission delivers first major data release, providing critical insights for cosmological research and
data analysis tools.

#30 ESA's OSIP Unveils Self-Healing Composites, Air-Breathing Propulsion, and Space-Hardened COTS Processors (European Space Agency (ESA))
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

ESA's OSIP program showcases key innovations for sustainable space operations, including self-repair and
cost-effective computing.

#36 NASA Unveils 'HPSC' Processor, Advanced Thermal Tech, and IPEx Regolith Excavator for Sustainable Lunar Missions (NASA)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

NASA reveals critical technologies for lunar bases, including a 100x faster radiation-hardened processor and
regolith excavator.
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#63 UK Establishes First Dedicated Regulatory Pathway for Space-Manufactured Medicines, Accelerating Commercialization (Orbital Today)
Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●●○

The UK leads with the world's first regulatory pathway for space-manufactured medicines, accelerating
commercial space biotech.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Identify internal R&D; projects that could benefit from microgravity environments for
material science or biotech, and assess current capabilities.

• [Procurement] Review current and future needs for radiation-hardened electronic components,
assessing supply chain resilience and potential single points of failure.

• [Executive] Schedule a briefing on the long-term implications of lunar infrastructure development and
potential investment opportunities for your sector.

▍Short-term (1 month)
• [R&D;] Initiate feasibility studies for in-space manufacturing of high-value materials (e.g.,
semiconductors, specialized alloys) or pharmaceuticals, leveraging existing ISS access programs.

• [Business Dev] Explore partnerships with emerging space logistics companies for both upmass and
downmass capabilities to support future in-space manufacturing or research.

• [Legal/IP] Analyze the UK's new regulatory pathway for space-manufactured medicines and its
implications for future product development and market access in Europe.

▍Medium-long term (quarter+)
• [Strategy] Develop a comprehensive roadmap for engaging in the lunar economy, including potential
investments in ISRU, power, and construction technologies, aligning with Artemis program goals.

• [R&D;] Establish a dedicated team to research and develop space-hardened AI computing platforms
and algorithms for on-orbit data processing, focusing on specific industry applications.

• [Procurement] Diversify supplier base for critical space components, prioritizing European and US
sources to enhance supply chain resilience and reduce geopolitical risks.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-05
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#01 Astroscale's ELSA-M Secures UK 'Astra Carta Seal'
and Completes Vibration Tests, Signaling Flight
Readiness for On-Orbit Debris Removal Demo

OVERVIEW

Astroscale's ELSA-M mission has been awarded the 'Astra Carta Seal' by the UK Space

Agency, recognizing its commitment to on-orbit servicing and space debris removal.

The mission, which aims to rendezvous with, capture, and de-orbit a defunct Japanese

government satellite, recently completed critical vibration tests at Airbus Defence and
Space, confirming its flight readiness. This achievement marks a pivotal shift from

passive debris mitigation to active on-orbit services and reinforces Astroscale's

leadership in the commercial debris removal market.

Published June 25, 2026  Astroscale / UK Space Agency Announcement  UK



IN DEPTH

Key Findings

Astroscale's ELSA-M mission, an on-orbit debris removal demonstrator, has been
awarded the 'Astra Carta Seal' by the UK Space Agency, acknowledging its contributions
to space sustainability and advancements in on-orbit servicing technology. The
spacecraft has successfully completed its vibration tests at the Airbus Defence and Space
facility, reaching a significant milestone towards its inaugural flight.

Technical & Mission Details

The ELSA-M mission is specifically designed to demonstrate autonomous satellite
services including rendezvous, capture, and de-orbiting of a defunct Japanese
government satellite. This involves sophisticated sensor packages, precise orbital
maneuvering capabilities, and a magnetic capture mechanism to secure the target
satellite.

The successful completion of vibration tests validates the robust design and
manufacturing quality of the spacecraft, ensuring it can withstand the extreme launch
environment. This technical readiness is crucial for a mission of such complexity and
represents a substantial engineering achievement.

This technology is a critical active solution to the growing problem of orbital debris,
which poses a significant threat to operational satellites and future space missions.

Background & Industry Context

The proliferation of space debris is a severe challenge for the long-term sustainability of
space activities. While traditional mitigation strategies focus on preventing new debris,
active debris removal (ADR) like ELSA-M offers a proactive approach to address existing
space junk. The UK government's 'Astra Carta Seal' initiative underscores its commitment
to fostering innovation in space sustainability.

Astroscale, a pioneer in the commercial ADR market, has consistently positioned itself as
a global leader in this niche but crucial sector. The recent recognition further solidifies
this standing. The company is also expanding its global footprint, notably through the
establishment of a subsidiary and European technical center in France, signaling its
strong commitment to the European space market.



Future Outlook

The flight readiness of ELSA-M is expected to accelerate the commercialization of on-
orbit servicing. This will enable satellite operators to maximize the value of their assets
through services such as life extension, refueling, repair, and debris removal. The success
of missions like ELSA-M is a vital step toward creating a safer and more sustainable
space environment, paving the way for a vibrant and responsible global space economy.

Source: https://spacescotland.co.uk/astroscale-elsa-m-astra-carta-seal-uksa

Collected: July 03, 2026 | Automated Research System (Gemini API)
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#02 Microgravity Accelerates Drug Development: Varda
Space Crystallizes HIV Drug Ritonavir On-Orbit, Eli Lilly
Advances Diabetes & Cardiovascular Therapies on ISS

OVERVIEW

Microgravity is revolutionizing new drug development, with Varda Space Industries

successfully crystallizing the HIV drug ritonavir in low Earth orbit, demonstrating

commercial space pharmaceutical manufacturing. Eli Lilly is collaborating with

Redwire to develop treatments for diabetes and cardiovascular diseases on the
International Space Station. Additionally, South Korea's Space Rintec has achieved

successful protein crystallization experiments on the ISS, highlighting the immense

potential of drug development in microgravity.

Published July 02, 2026  EDAILY  South Korea



IN DEPTH

Key Findings

Microgravity environments are driving revolutionary advancements in drug
development, with Varda Space Industries successfully crystallizing the HIV treatment
ritonavir in low Earth orbit (LEO), thereby demonstrating the commercial viability of in-
space pharmaceutical manufacturing. This breakthrough leverages microgravity's unique
properties to produce high-quality crystals often unattainable on Earth.

Technical & Clinical Details

Varda Space Industries utilized its proprietary re-entry capsules and pharmaceutical
processing hardware to conduct the ritonavir crystallization process in microgravity. In
this environment, impurities do not settle, and convection is suppressed, facilitating
the formation of more uniform and perfect crystal structures. This can lead to
improved drug stability, solubility, and bioavailability, paving the way for more
effective therapeutic agents.

Major pharmaceutical company Eli Lilly has also partnered with space infrastructure
firm Redwire to advance research and development on the International Space
Station (ISS). Their focus is on applying microgravity conditions to develop treatments
for conditions such as diabetes and cardiovascular diseases, showing promising early
results.

South Korean firm Space Rintec has similarly achieved success in protein
crystallization experiments aboard the ISS. Protein crystallization is a fundamental
process for elucidating the structures of target molecules in drug discovery, and the
high-quality crystals obtained in space can significantly contribute to ground-based
pharmaceutical research.

Background & Industry Context

In-space pharmaceutical manufacturing offers distinct advantages over Earth-based
production, primarily due to the absence of gravity. Microgravity can reduce crystal
defects, potentially leading to purer and more stable drug formulations. This is
particularly relevant for small-molecule drugs and biologics, offering avenues for
improving existing medications and discovering entirely new therapeutic compounds.



Companies like Varda and Redwire are actively positioning space as a new commercial
platform, not just for pharmaceuticals but also for advanced materials manufacturing,
such as high-performance optical fibers. These initiatives are crucial for expanding the
space economy and accelerating the industrial application of microgravity science.

Future Outlook

In-space pharmaceutical manufacturing has the potential to overcome bottlenecks in the
drug development process, enabling faster and more efficient discovery of new
medications. In the future, life-saving drugs and medical technologies may be produced
in space and delivered to patients on Earth. This signifies a shift in space utilization from
purely scientific research to a new manufacturing hub addressing global healthcare
needs. Furthermore, such technological advancements will form a vital foundation for
maintaining crew health during long-duration space missions and, eventually, for
providing medical care in future off-world settlements.

Source: https://en.edaily.co.kr/news/eda202607035086/

Collected: July 03, 2026 | Automated Research System (Gemini API)
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#03 In-Orbit Servicing (IOS) Emerges as Key to Satellite
Life Extension and Space Debris Mitigation, Led by
Northrop Grumman and Astroscale Innovations

OVERVIEW

In-Orbit Servicing (IOS) technologies are gaining critical importance by enabling

satellite refueling, repair, upgrades, and de-orbiting, thereby extending operational

lifetimes and addressing the pressing space debris problem. Key technologies include

Northrop Grumman's Mission Extension Vehicle (MEV-1) and Orbit Fab's RAFTI
refueling port, with Astroscale also demonstrating leadership in debris removal. These

advancements are laying the groundwork for a sustainable space economy.

Published June 30, 2026  Global Aerospace  International



IN DEPTH

Key Findings

In-Orbit Servicing (IOS) technologies are rapidly gaining prominence as indispensable
solutions for significantly extending satellite operational lifetimes and mitigating the
escalating problem of space debris. Pioneering innovations from companies like
Northrop Grumman, with its Mission Extension Vehicle (MEV-1), and Orbit Fab, with its
RAFTI refueling port, are spearheading this critical sector.

Technical & Mission Details

Refueling and Life Extension: Northrop Grumman's MEV-1, designed for
geostationary (GEO) satellites, docks with clients and takes over propulsion duties,
effectively extending the host satellite's operational life by several years. This model
fundamentally alters the traditional end-of-life scenario for satellites, significantly
improving return on investment.

Repair and Upgrades: IOS capabilities hold the potential to repair malfunctioning
satellites or upgrade existing hardware and add new payloads while in orbit. This
capability prevents costly assets from becoming orbital junk and ensures the
continued utility of space infrastructure.

Debris Removal: Specialized companies such as Astroscale are developing
technologies to actively capture and safely de-orbit defunct spacecraft and spent
rocket stages. This is crucial for reducing future collision risks and preserving the
orbital environment for generations to come.

Standardization Efforts: Companies like Orbit Fab are working towards
standardizing in-orbit refueling with products like the 'RAFTI' (Rapidly Attachable
Fluid Transfer Interface) refueling port, designed to be integrated into future satellites.
This promotes interoperability among different service providers and facilitates
broader market adoption of IOS.



Background & Industry Context

The rapid proliferation of satellite constellations in Low Earth Orbit (LEO) and
Geostationary Orbit (GEO) presents a dual challenge of increasingly complex space traffic
management and a growing accumulation of space debris. IOS technologies offer direct
solutions to these issues, driving a paradigm shift in how satellites are designed,
manufactured, and operated. Although NASA's OSAM-1 (On-orbit Servicing, Assembly,
and Manufacturing-1) mission was canceled, the knowledge gained from its
development continues to support the industry's broader technical advancements and
commercialization efforts.

Future Outlook

The IOS market is projected for substantial growth in the coming years. The triple
benefits of reduced satellite operating costs, creation of new revenue streams, and
improved space environmental sustainability are attracting significant investment from
both government agencies and private enterprises. Looking ahead, even more advanced
services such as in-orbit manufacturing, assembly, and warehousing are anticipated,
making IOS an indispensable component for establishing a robust 'space economy'
where space becomes a vital extension of Earth's economic activities. IOS enhances the
resilience of space infrastructure and promises a more sustainable and vibrant future for
space operations.

Source: https://www.global-aero.com/in-orbit-servicing-ios/

Collected: July 03, 2026 | Automated Research System (Gemini API)
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#04 SpaceX Starship Poised to Revolutionize Space
Tourism with Potential for Tens of Millions of Travelers
and Earth-to-Earth Hypersonic Transport

OVERVIEW

SpaceX's Starship, with its unprecedented capabilities and full reusability, is poised to

revolutionize the space tourism industry, potentially enabling tens of millions of space

travelers in the future, according to scholars. The vehicle is envisioned for 'point-to-

point' transport between global cities in hours and as a critical infrastructure builder
for lunar and Martian settlements. Starship's suborbital flights could define a new era

where all passengers are recognized as astronauts, opening space travel to a broader

demographic.

Published June 25, 2026  Forbes  USA



IN DEPTH

Key Findings

SpaceX's Starship, characterized by its unparalleled capacity and full reusability, is set to
fundamentally transform the space tourism industry, with experts predicting the
potential for tens of millions of space travelers annually in the future. This forecast
suggests a market expansion far beyond the current niche segment for ultra-wealthy
individuals.

Technical & Operational Details

Unprecedented Payload Capacity and Reusability: Starship aims to dramatically
reduce the cost of spaceflight through its massive payload volume and rapid
reusability. This will enable the transport of personnel and cargo on a scale previously
unimaginable with conventional rockets.

Point-to-Point Transport: One of Starship's envisioned primary applications is
'point-to-point' transport, facilitating intercontinental travel between major global
cities in just a few hours. This capability could significantly cut down long-haul
international flight times and revolutionize global mobility.

Support for Lunar and Martian Colonization: Starship is positioned as the principal
means for transporting the vast quantities of materials and personnel required for
establishing lunar bases and Martian cities. Its capabilities are a critical step towards
realizing humanity's vision as a multi-planetary species.

Potential for Astronaut Qualification: Suborbital flights aboard Starship could see
every passenger crossing the Kármán line, the recognized boundary of space,
potentially leading to all participants being regarded as astronauts. This adds
significant perceived value and prestige to the space travel experience.

Background & Industry Context

Historically, space tourism has remained a niche market due to prohibitively high costs
and extensive training requirements. However, the advent of large, fully reusable
spacecraft like Starship offers the potential to democratize access by improving
affordability and accessibility. While suborbital flight systems from companies such as
Blue Origin (New Shepard) and Virgin Galactic (SpaceShipTwo) have pioneered the
market, Starship significantly surpasses them in scale and reach.



Future Outlook

The success of Starship will have ripple effects across the broader space industry,
extending beyond tourism to areas such as space infrastructure development, resource
extraction, and planetary science missions. Reduced costs and frequent access will
diversify space-based business models and foster new economic activities. In the long
term, a world where millions visit space could become a reality, transforming space from
merely a frontier into an integral domain for human activity.

Source: https://www.forbes.com/sites/kevinholdenplatt/2026/06/25/spacex-starship-could-spark-

explosion-in-space-tourism-scholar-says/
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#05 Isar Aerospace Secures Contract with Astroscale for
UK's First Commercial Active Debris Removal Mission
Launch

OVERVIEW

German launch provider Isar Aerospace has secured a launch contract with Japan's

Astroscale for the UK's first commercial Active Debris Removal (ADR) mission. This

mission targets defunct satellites and spent rocket stages in low Earth orbit, utilizing

innovative capture and de-orbiting technologies. It represents a significant milestone
for the UK's commercial space sector and orbital sustainability, enhancing the UK's

competitive position in the international space industry.

Published June 26, 2026  Space Scotland  UK



IN DEPTH

Key Findings

Isar Aerospace, a leading German launch service provider, has been awarded a contract
by Japan's Astroscale for the launch of the UK's inaugural commercial Active Debris
Removal (ADR) mission. This contract underscores the deepening collaboration within
the European space industry and a shared commitment to ensuring the long-term
sustainability of the space environment.

Technical & Mission Details

Mission Objective: The primary goal of this ADR mission is to safely remove defunct
satellites and spent rocket upper stages from Low Earth Orbit (LEO). This endeavor
aims to reduce the risk of future collisions and contribute to the overall cleanliness of
the orbital environment.

Innovative Capture Technology: Astroscale has developed advanced technologies
to rendezvous with target debris, capture it using mechanisms such as magnets or
robotic arms, and then execute a controlled de-orbit for safe atmospheric re-entry
and disposal.

Isar Aerospace's Role: Isar Aerospace will utilize its Spectrum rocket to launch the
necessary payload for this ADR mission into LEO. The Spectrum rocket is
characterized by its flexible launch capabilities and competitive cost structure,
designed to meet the evolving demands of the commercial space market.

UK Space Strategy Alignment: This mission aligns with the UK's strategy to promote
innovation and sustainability within its space sector, aiming for the UK to play a
crucial role in the international space infrastructure supply chain.

Background & Industry Context

The increasing volume of space debris poses a severe threat to satellite operations and is
recognized as an urgent challenge for sustainable space utilization. Active Debris
Removal (ADR) is considered one of the most effective means to address this challenge,
with governments and private entities globally investing heavily in its development and
demonstration.



This contract serves as a prime example of international collaboration, uniting German
launch capabilities, Japanese ADR technology, and the UK's forward-thinking space
policy. The growth of commercial launch services in Europe is vital for diversifying
European access to space and building independent capabilities that reduce reliance on
established players like NASA and SpaceX.

Future Outlook

The successful execution of the UK's first commercial ADR mission by Isar Aerospace and
Astroscale is expected to further accelerate the growth of the on-orbit servicing market.
This marks a critical step towards establishing space debris removal as a viable
commercial service, suggesting a future where routine orbital cleanup operations are
commonplace. The data and experience gained from this mission will provide invaluable
insights for the design and operation of subsequent ADR missions, contributing to a
safer and more sustainable space environment.

Source: https://spacescotland.co.uk/isar-aerospace-lands-first-uk-debris-mission-with-astroscale
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#06 Weather-Resistant Thermoresponsive UV-Curable
Smart Window Composites with Paraffin Particles
Show Promise for Space Thermal Management Systems

OVERVIEW

A new academic paper in ACS Applied Materials & Interfaces details weather-

resistant, thermoresponsive, UV-curable smart window composites embedded with

paraffin particles. This novel material offers low cost, mechanical flexibility, and multi-

stimuli responsiveness, enabling effective adjustment of solar transmittance. It holds
significant potential for various space applications, including thermal management

systems for spacecraft and lunar base windows, and other smart material uses in

extreme environments.

Published June 25, 2026  ACS Applied Materials & Interfaces  USA



IN DEPTH

Key Findings

A groundbreaking research paper published in ACS Applied Materials & Interfaces
introduces novel weather-resistant, thermoresponsive, UV-curable smart window
composites based on paraffin particles embedded in a polymer matrix. This material
demonstrates the ability to autonomously modulate solar transmittance and holds
significant promise for advanced thermal management systems and multifunctional
window applications in space environments.

Technical & Material Details

Material Composition: The smart window composite primarily utilizes paraffin
particles as the thermoresponsive component, which are uniformly dispersed within a
transparent polymer matrix. The polymer matrix is UV-curable, simplifying the
manufacturing process and allowing for flexible form factors.

Thermoresponsive Mechanism: Paraffin undergoes a phase change from solid to
liquid within a specific temperature range. This phase transition alters its light-
scattering properties: it transmits light when solid and scatters light strongly, reducing
transparency and blocking solar radiation, when molten. This reversible phase change
enables autonomous adjustment of the window's transmittance based on external
temperature fluctuations.

Weather Resistance and Flexibility: The developed composite material exhibits
excellent weather resistance, maintaining stable performance over repeated cycles. Its
mechanical flexibility makes it suitable for application on curved surfaces and
complex structures, addressing diverse design requirements.

Low Cost and Multi-Stimuli Responsiveness: Paraffin is a relatively inexpensive
material, contributing to the cost-effectiveness of these smart windows when
combined with simplified manufacturing processes. Furthermore, its multi-stimuli
responsiveness, reacting not only to heat but also to specific wavelengths of light
(UV), offers enhanced control and functionality.



Background & Industry Context

In extreme environments such as spacecraft and lunar bases, external thermal loads are
severe, necessitating efficient and reliable thermal management systems. Conventional
thermal control systems often rely on complex mechanical components and significant
power consumption, leading to increased system mass and power draw. Smart window
technology offers a promising solution to these challenges by passively and
autonomously regulating thermal loads.

Future Outlook

This weather-resistant thermoresponsive UV-curable smart window composite has the
potential to bring significant breakthroughs to thermal management systems in space
environments. Potential applications include windows for lunar rovers and habitats, and
thermal control blankets for satellites. Beyond space, broad applications are also
anticipated in energy-efficient buildings, automotive smart glass, and agricultural
greenhouses. Further development of this technology will contribute to both improving
habitability in space and advancing sustainable technology development on Earth.

Source: https://pubs.acs.org/doi/abs/10.1021/acsami.6c04877
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#07 Function-Oriented Waste-Derived Single-Atom
Catalysts Revolutionize Water Purification, Promising
Applications for Space Life Support Systems

OVERVIEW

A review paper on water purification using single-atom catalysts (SACs) has been pre-

published online in Chem Rev. These catalysts not only maximize atomic utilization

but also offer unique opportunities for environmental catalysis through function-

oriented heterogeneous interfacial chemistry in complex aquatic environments.
Research into waste-derived SACs is particularly promising for sustainable life support

systems and resource utilization in space, such as water recycling on space stations

and lunar bases.

Published June 25, 2026  Chem Rev / PubMed  International



IN DEPTH

Key Findings

A review paper, pre-published online in the prestigious chemistry journal 'Chem Rev,'
highlights the transformative potential of Single-Atom Catalysts (SACs) in water
purification technologies. The research demonstrates that SACs not only maximize
atomic utilization efficiency but also offer unique opportunities in environmental
catalysis through function-oriented heterogeneous interfacial chemistry within complex
aqueous environments.

Technical & Catalyst Details

Properties of Single-Atom Catalysts (SACs): SACs benefit from isolated metal
atoms dispersed on stable support materials, allowing nearly 100% of the metal
atoms to function as catalytic active sites. This simultaneously reduces the
consumption of noble metals and enhances catalytic performance.

Function-Oriented Heterogeneous Interfacial Chemistry: The review focuses on
the concept of 'function-oriented' design and control of SACs' surface chemistry
towards specific functions (e.g., degradation of particular pollutants, activation of
water molecules). This enables the construction of catalytic systems with high
selectivity and efficiency for diverse aquatic contaminants.

Waste-Derived SACs: Of particular note is the exploration of approaches to
synthesize SACs from industrial and biomass waste. This not only contributes to
sustainable development goals by valorizing resources and reducing waste but also
allows for low-cost catalyst manufacturing.

Applications in Water Purification: SACs have been reported to exhibit high
catalytic activity in various water purification processes, including the degradation of
organic pollutants, removal of heavy metal ions, and inactivation of microorganisms.
They also show promise for advanced water treatment, such as hydrogen production
and oxygen reduction reactions via water electrolysis.



Background & Industry Context

Global water scarcity and pollution are pressing issues, demanding the development of
efficient and sustainable water purification technologies. SACs, with their high catalytic
efficiency and selectivity, are garnering significant interest as a next-generation water
treatment solution.

Furthermore, in closed ecological systems like space stations and future lunar or Martian
bases, water resources are extremely precious, and efficient water recycling systems are
critical for life support. Existing water treatment technologies face challenges in terms of
mass, power, and maintenance for space applications, but compact and high-
performance catalysts like SACs hold the potential to overcome these limitations.

Future Outlook

This review comprehensively outlines SACs' design principles, synthesis methods,
applications in water purification, and future research directions. The development of
waste-derived SACs, in particular, will be crucial not only for enabling complete water
recycling in closed-loop life support systems in space but also from the perspective of
In-Situ Resource Utilization (ISRU). Future advancements in this technology are expected
to dramatically enhance the sustainability of space exploration and significantly
contribute to solving global water issues on Earth.

Source: https://pubmed.ncbi.nlm.nih.gov/42348787/
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#08 Varda Space Industries Accelerates Space Economy
with In-Orbit Pharmaceutical Manufacturing and Re-
entry Capsule Development

OVERVIEW

Varda Space Industries is accelerating commercial space infrastructure development

as a microgravity-enabled life sciences company, specializing in in-orbit materials

processing and Earth re-entry. The company designs, manufactures, and operates its

own pharmaceutical processing hardware, re-entry capsules, and C-PICA heat shields,
with a proven track record of crystallizing the HIV drug ritonavir. Varda's technology

explores the potential for life-saving pharmaceuticals and high-performance fiber

optics manufacturable only in space, creating new value in the space economy.

Published June 26, 2026  Los Angeles Times  USA



IN DEPTH

Key Findings

Varda Space Industries is driving the acceleration of commercial space infrastructure
development as a microgravity-enabled life sciences company, combining in-orbit
advanced materials processing with safe return capabilities to Earth. The company has
successfully commercialized in-space pharmaceutical manufacturing, notably achieving
the crystallization of the HIV treatment ritonavir in orbit.

Technology & Business Details

Microgravity Manufacturing Platform: Varda has developed and operates a
proprietary platform that leverages the microgravity environment of space for
manufacturing pharmaceuticals and high-performance materials. Under microgravity,
materials can form more uniform and perfect crystal structures, which are often
difficult to achieve on Earth, offering significant advantages for improving drug
quality and developing new materials.

In-House Hardware Development: The company undertakes the entire process
from design to manufacturing and operation of specialized pharmaceutical
processing hardware, spacecraft for in-orbit production, and re-entry capsules to
safely return manufactured products to Earth. A critical component is its C-PICA
(Phenolic Impregnated Carbon Ablator) heat shield technology, essential for surviving
extreme re-entry conditions.

Track Record and Pipeline: Varda successfully crystallized the HIV drug ritonavir in
Low Earth Orbit and returned the product to Earth, demonstrating the commercial
viability of in-space pharmaceutical manufacturing. This established space as a new
manufacturing hub. The company is also exploring the potential for other life-saving
drug candidates and high-performance materials, such as high-purity optical fibers,
which can only be manufactured in space.

Vertical Integration Strategy: By vertically integrating its spacecraft, payload, and
re-entry systems, Varda reduces development costs and enhances mission flexibility
and reliability. This strategy provides a competitive advantage in the emerging space
manufacturing market.



Background & Industry Context

In-space manufacturing of pharmaceuticals and materials has long been considered
science fiction, but companies like Varda are making it a reality by presenting concrete
technologies and commercial models. The unique properties of microgravity offer new
drug discovery opportunities in the pharmaceutical industry and accelerate the
development of innovative high-performance products in materials science. This is an
indispensable element in the growth of the 'space economy,' which positions space not
just as a realm for exploration and communication but as a new domain for economic
activity.

Future Outlook

Varda Space Industries' technology and achievements will play a crucial role in shaping
the future of life sciences and manufacturing in space. The company's success will
incentivize other firms to enter in-space manufacturing, further promoting the
development of space infrastructure. In the future, pharmaceuticals manufactured in
space are expected to contribute to treating patients on Earth, with space technology
improving the quality of human life. Varda continues to pioneer the space economy
frontier by leveraging the unique environment space offers to create new industries and
value.

Source: https://www.latimes.com/b2b/industry-lists/top-aerospace-defense-companies/varda-space-
industries
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#09 Frontiers in Astronomy and Space Sciences Special
Issue Highlights Research on Solar Activity Impact on
Space Debris and Fungi for Lunar/Martian Regolith
Plant Growth

OVERVIEW

The latest issue of the academic journal "Frontiers in Astronomy and Space Sciences"

features a wide range of papers, from planetary science to cosmology, astrobiology,

and astrophysics. Notably, research on the impact of solar activity on long-term

orbital degradation of space debris and the selection of beneficial fungi for plants

utilizing lunar and Martian regolith are highlighted. These studies provide crucial

insights for understanding space environments and realizing future space habitation.

Published July 03, 2026  Frontiers in Astronomy and Space Sciences  International



IN DEPTH

Key Findings

The latest issue of the academic journal "Frontiers in Astronomy and Space Sciences" has
been released, presenting a diverse collection of cutting-edge research across various
fields of space science. Particularly highlighted are detailed analyses of the impact of
solar activity on the long-term orbital decay of space debris and studies on selecting
beneficial fungi for plant cultivation utilizing lunar and Martian regolith.

Research Details

Space Debris and Solar Activity: The orbits of space debris are influenced by factors
such as atmospheric drag and solar radiation pressure, changing over time. This
research models and predicts how periodic variations in solar activity (e.g., solar flares
and coronal mass ejections) affect the density of Earth's upper atmosphere,
consequently accelerating the orbital decay rates of Low Earth Orbit (LEO) debris. This
work could contribute to improving the accuracy of debris tracking and removal
strategies.

Lunar/Martian Regolith and Plant Cultivation: Sustainable habitation in future
lunar and Martian bases necessitates food production using in-situ resources. This
study explores experimental approaches and theoretical considerations for selecting
microorganisms, found in Earth's extreme environments, that can adapt to lunar and
Martian regolith compositions and promote plant nutrient uptake and growth. This
directly contributes to building life support systems in resource-limited environments.

Other Fields: The latest issue also includes papers on other broad topics such as new
discoveries in planetary science, analysis of observational evidence in cosmology,
insights into the origin and evolution of life in astrobiology, and research on high-
energy phenomena in astrophysics.



Background & Industry Context

With the expansion of space activities, the space debris problem is becoming
increasingly severe, making orbital environmental sustainability an international priority.
Furthermore, as long-duration human deep-space exploration and lunar/Martian
colonization plans advance, self-sustaining life support systems in space require
technological and scientific breakthroughs. The research presented in this journal
contributes to these pressing challenges from both fundamental science and applied
technology perspectives.

Future Outlook

The research findings published in "Frontiers in Astronomy and Space Sciences"
represent significant steps towards improving space debris management strategies and
realizing food production technologies on the Moon and Mars. Particularly, studies on
regolith-based agriculture lay the groundwork for building ecosystems in future space
habitats, making human expansion into space more sustainable. These insights will serve
as a compass for researchers, engineers, and investors in space exploration, guiding
future R&D directions.

Source: https://www.frontiersin.org/journals/astronomy-and-space-sciences
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#10 NASA Spaceline Reports Breakthroughs in Space
Life Science: Microgravity Promotes Stem Cell
Osteogenesis, Space Radiation Alters Rat Brains, and
More

OVERVIEW

The latest NASA Spaceline research list includes academic papers on microgravity-

induced osteogenesis in mesenchymal stem cells, human posture estimation in space,

long-term molecular effects of space radiation on rat brains, and the impact of

spaceflight on nematode neuromuscular aging. These studies provide critical insights

into human health and biological adaptation during long-duration spaceflight,

contributing to solving medical and biological challenges for future space habitation.

Published June 30, 2026  Astrobiology  USA



IN DEPTH

Key Findings

The latest "Current Awareness List" released by NASA Spaceline highlights several
significant research findings in the field of space life science. Noteworthy reports include
the elucidation of mechanisms by which microgravity promotes osteogenesis in
mesenchymal stem cells, the long-term molecular effects of space radiation on rat
brains, and the impact of spaceflight on neuromuscular aging in nematodes.

Research Details

Microgravity and Bone Formation: Studies showed that culturing mesenchymal
stem cells under microgravity conditions altered the expression of osteogenesis-
related genes, potentially promoting bone tissue formation. This discovery could offer
new approaches for combating bone density loss (osteoporosis) in astronauts and for
treating bone diseases on Earth.

Effects of Space Radiation on the Brain: Long-term molecular changes were
observed in the brains of rats exposed to space radiation (particularly high-energy
heavy ion radiation). These changes include increased neuroinflammation, oxidative
stress, and alterations in gene expression related to synaptic plasticity, which are
crucial for understanding potential risks to astronaut cognitive function and mental
health.

Human Posture Estimation in Space Microgravity: Research on accurately
estimating astronaut posture and movement is essential for optimizing extravehicular
activities (EVAs) and intra-vehicular tasks, as well as ensuring safety. This study
developed methods using wearable sensors and machine learning algorithms to
precisely estimate complex posture changes in microgravity.

Spaceflight and Neuromuscular Aging in Nematodes: Using the simple biological
model of C. elegans nematodes, research suggested that spaceflight affects
neuromuscular junction function and muscle structure, potentially accelerating aging-
related processes. These findings contribute to fundamental research on biological
adaptation mechanisms and aging in space environments.



Background & Industry Context

Maintaining astronaut health and performance is one of the paramount challenges for
long-duration human space missions, especially for lunar and Martian exploration.
Factors such as microgravity, space radiation, and closed-environment stress are known
to induce diverse physiological and psychological effects on the human body. The NASA
Spaceline list promotes fundamental research to deepen scientific understanding of
these complex challenges and develop effective countermeasures.

Future Outlook

These research findings will directly contribute to assessing health risks for astronauts
during future long-duration spaceflights and developing mitigation strategies.
Specifically, elucidating the mechanisms of osteogenesis promotion could lead to new
treatments and exercise prescriptions to prevent bone loss, while research into radiation
effects on the brain is indispensable for formulating effective radiation shielding and
pharmaceutical protection strategies. These advancements in space life science lay the
groundwork for humanity to operate further and longer in space.

Source: https://astrobiology.com/2026/06/29/nasa-spaceline-current-awareness-list-1205-26-june-2026-
space-life-science-research-results/
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#11 Axiom Space ISS Mission Shows No Significant
Decline in Astronaut Brain Function; Wearable EEG
Device Nears Practical Application

OVERVIEW

A study using the wearable EEG device "Brain Vital Signs" reported no significant

decline in brain function or cognitive ability for two astronauts during and after a 17-

day Axiom Space mission aboard the International Space Station (ISS). This small-

scale research indicates progress in miniaturizing and commercializing tools for real-
time brain health monitoring in space. This represents a crucial advancement for

ensuring crew safety and mission success in future long-duration space missions.

Published July 02, 2026  Science/Health News (unspecified)  USA



IN DEPTH

Key Findings

Astronauts participating in a 17-day Axiom Space mission aboard the International Space
Station (ISS) showed no significant decline in brain function or cognitive abilities during
or after their mission. This assessment was conducted using a newly developed wearable
EEG (electroencephalogram) device called "Brain Vital Signs," signaling a significant
advancement in monitoring brain health in the space environment.

Technical & Clinical Details

Wearable EEG Device "Brain Vital Signs": This device is characterized by its small
size and non-invasive capability to measure brain activity. Unlike traditional large and
complex medical equipment, it allows astronauts to wear it routinely, recording and
analyzing brain electrical activity in real-time. This enables continuous evaluation of
the effects of space-specific factors such as microgravity, space radiation, and closed-
environment stress on the brain.

Functions Evaluated: The study assessed cognitive processing speed, attention span,
memory, and overall EEG patterns reflecting general brain health. The results
indicated that the 17-day duration in space did not cause statistically significant
adverse effects on these critical functions.

Sample Size and Significance: While this study is based on a small sample size of
two astronauts, it holds significant importance as a proof-of-concept for monitoring
brain function in space using wearable technology. It lays the groundwork for long-
term neurophysiological research in the space environment.

Background & Industry Context

In long-duration space missions, not only physical health but also mental and cognitive
health are paramount for astronauts. Concerns have been raised regarding potential
impacts on cognitive function due to factors such as cerebrospinal fluid shifts caused by
microgravity, effects of space radiation on neural cells, and psychological stress from
long-term isolation. Therefore, developing tools that can objectively and continuously
assess astronauts' brain states in space has been a long-standing challenge.



Wearable devices like Brain Vital Signs are also expected to have broad applications in
ground-based clinical settings and telemedicine, including concussion diagnosis,
epilepsy monitoring, and early detection of neurodegenerative diseases. This is a prime
example of how advancements in space technology can benefit Earth-bound healthcare.

Future Outlook

The success of this research establishes a foundation for continuously monitoring
astronauts' brain health in future long-duration human missions to the Moon and Mars,
enabling early detection and management of potential issues. While larger studies with
more astronauts are anticipated, the practical application of wearable EEG devices will be
an indispensable technology for improving the safety and sustainability of spaceflight.
This will contribute to optimizing astronaut performance and expanding the domain of
human activity in space.

Source: https://studyfinds.com/space-brain-no-impact/
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#12 SpaceX Plans 8-Mile Gas Pipeline Construction to
Ramp Up Starship Launches at Texas Starbase Site

OVERVIEW

SpaceX plans to build an 8-mile (approximately 12.9 km) gas pipeline to significantly

increase the frequency of Starship launches from its Starbase site in Texas. This

pipeline will supply liquefied natural gas (LNG) to a facility that processes it into liquid

methane (LCH4), streamlining Starship's fuel supply infrastructure. This project is a

crucial infrastructure investment to help SpaceX achieve its ambitious goal of

hundreds to thousands of launches per year, and is a key part of the company's

vertical integration strategy.

Published June 30, 2026  ptj Journal / Industry News  USA



IN DEPTH

Key Findings

SpaceX is advancing a significant infrastructure project to construct an approximately 8-
mile (12.9 km) gas pipeline at its Starbase facility in Boca Chica, Texas. This initiative aims
to dramatically increase the launch cadence of its Starship vehicle by streamlining its fuel
supply system and supporting the company's highly ambitious launch targets.

Project Details

Fuel Supply Efficiency: The new gas pipeline will directly transport liquefied natural
gas (LNG) from existing infrastructure to the Starbase facilities. This LNG will serve as
a precursor for producing liquid methane (LCH4), Starship's primary propellant.
Efficient on-site fuel provisioning is crucial for rapid turnaround times and increased
launch frequency.

On-Site Liquid Methane Production: With the pipeline in place, SpaceX intends to
construct a facility at Starbase to process LNG into LCH4. This will reduce dependence
on external liquid methane transportation, bringing fuel costs and supply risks under
direct control. This is a quintessential example of SpaceX's vertical integration
strategy.

Target of Hundreds to Thousands of Launches Annually: SpaceX aims for Starship
to eventually perform hundreds, and eventually thousands, of launches per year. This
ambitious target is essential for realizing human colonization of the Moon and Mars,
deploying vast Starlink satellite constellations, and enabling Earth-to-Earth point-to-
point transportation.

Environmental Considerations: Starship, fueled by natural gas, is considered to have
cleaner combustion characteristics compared to traditional rocket propellants, with
environmental impact being a key consideration. The pipeline construction will
require environmental assessments and regulatory approvals.



Background & Industry Context

Rocket launch infrastructure often represents a bottleneck in space development. For
companies like SpaceX, aiming for an unprecedented launch cadence, the stability and
efficiency of fuel supply are paramount. While traditional rockets were largely
expendable, fully reusable vehicles like Starship are designed for frequent, aircraft-like
operations, necessitating innovations in associated fuel infrastructure.

This pipeline construction is not merely about securing a fuel transport route; it's an
integral part of SpaceX's broader strategy to establish Starbase as a fully functional
'spaceport.' It reinforces a vertically integrated operation where manufacturing, testing,
launching, landing, and fueling processes are all conducted at a single site.

Future Outlook

The construction of the gas pipeline and the completion of liquid methane production
facilities will accelerate the Starship program's progress and form a critical foundation for
realizing SpaceX's future launch manifest. This will further ease access to space,
potentially leading to new business models across various sectors such as space tourism,
satellite deployment, and deep space exploration. This investment signifies that the
space industry is entering a new phase where large-scale infrastructure development is
indispensable for its maturation.

Source: https://www.pipeline-journal.net/news/spacex-build-8-mile-gas-pipeline-ramp-starship-launches-
texas-site
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#13 Axiom Space Relocates Headquarters to Texas to
Accelerate Commercial Space Station Development

OVERVIEW

Axiom Space, developer of the first commercial space station 'Axiom Station,' has

officially relocated its headquarters from Delaware to Texas. This decision was driven

by Texas' strong financial and infrastructure commitment to the space economy,

particularly its state programs and grants. The move is expected to accelerate the

company's development of on-orbit data center capabilities and next-generation

spacesuits, strengthening its leadership in the commercial space sector.

Published June 26, 2026  InnovationMap  USA



IN DEPTH

Key Findings

Axiom Space, a leading developer of the 'Axiom Station,' the first commercial space
station, has officially relocated its headquarters from Delaware to Texas. This strategic
decision was primarily driven by Texas' robust financial and infrastructural commitment
to the space economy, specifically citing state programs and grants as key motivators.

Relocation and Business Plan Details

Background for Relocation: The move aligns with Axiom Space's growth strategy
and Texas' favorable investment environment for space-related industries. Texas has
positioned the space industry as a critical pillar of its state economy, offering
aggressive incentives to attract companies.

Axiom Station Development: Axiom Space aims to construct Axiom Station,
envisioned as the world's first fully commercialized space station to succeed the
International Space Station (ISS). This station is planned to serve as a platform for
microgravity research, space tourism, and in-orbit manufacturing activities.

Acceleration of On-Orbit Data Center Capabilities: The relocation is expected to
accelerate the development of the company's on-orbit data center capabilities. In-
space data processing offers advantages such as ultra-low latency, high security, and
efficient processing of vast data volumes, making it a promising infrastructure for
next-generation technologies like AI and IoT.

Next-Generation Spacesuit Development: Axiom Space is also collaborating with
NASA to develop next-generation spacesuits for lunar exploration. Texas' strong
engineering talent pool and infrastructure will play a crucial role in supporting these
advanced technological developments.

Background & Industry Context

The commercial space industry is rapidly transitioning from a government-led to a
private-sector-led era, with Axiom Space at the forefront. As the end of ISS operations
comes into view, the demand for commercial space stations is increasing, and Axiom
Station is expected to fill this gap. Active investment by state governments like Texas in
the space industry is essential for fostering the growth of the new space economy.



Future Outlook

Axiom Space's headquarters relocation will not only accelerate the development of its
Axiom Station but also significantly contribute to establishing Texas as a new hub for the
space industry. This strategic shift is set to promote innovation in areas such as on-orbit
data centers, spacesuit technology, and human spaceflight, thereby contributing to the
overall development of the commercial space economy. With this move as a
springboard, Axiom Space aims to expand research and business opportunities in
microgravity and lead the future global space economy.

Source: https://houston.innovationmap.com/axiom-space-redomicile-texas-hq-2677094471.html
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#14 SpaceX Starship Version 3 Innovatively Upgrades
Internal Load-Bearing Geometry, Achieving Both
Enhanced Strength and Weight Reduction

OVERVIEW

SpaceX's Starship Version 3, while outwardly similar to previous iterations, features

critical engineering upgrades to its internal load-bearing geometry. This structural

redesign significantly enhances the rocket's strength while simultaneously reducing

its weight, achieved by efficiently distributing load paths throughout the vehicle
rather than relying on thick steel sections. This innovative approach is expected to

provide Starship with the structural integrity necessary for repeated flights as a fully

reusable spacecraft.

Published June 26, 2026  YouTube (Orbital Cosmos)  USA



IN DEPTH

Key Findings

SpaceX's Starship Version 3, despite appearing largely similar to its predecessors
externally, incorporates critical engineering upgrades to its internal load-bearing
geometry. This innovative structural redesign significantly enhances the overall strength
of the vehicle while simultaneously achieving weight reduction. This represents a crucial
advancement for Starship to operate reliably as a frequently reusable spacecraft.

Technical & Design Details

Optimized Internal Load-Bearing Geometry: The core improvement in Starship
Version 3 involves a redesign of the internal structure to more efficiently and
uniformly distribute the various loads (thrust, differential pressure, G-forces, etc.)
acting on the rocket. While earlier designs tended to rely on specific thick steel
sections, V3 optimizes load paths, allowing for more efficient material usage without
compromising overall structural integrity.

Simultaneous Achievement of Strength and Weight Reduction: The primary
objective of this design modification was to reduce unnecessary mass while
maintaining structural integrity. Weight reduction directly translates to increased
launch capability (allowing for more payload or propellant) and reduced stress during
re-entry and landing. Concurrently, high durability is ensured to withstand repeated
use.

Contribution to Reusability: Starship's vision is to be rapidly and frequently
reusable, much like an aircraft. Structural weight reduction and strength enhancement
are critically important for cutting maintenance costs and time during reuse, and for
increasing operational reliability throughout its lifespan. This contributes to SpaceX's
goal of drastically lowering the cost of spaceflight and democratizing access to space.

Leveraging Materials Science and Simulation: Such complex structural
optimization is believed to have been achieved through advanced simulation
technologies, including cutting-edge materials science, Computational Fluid
Dynamics (CFD), and Finite Element Analysis (FEA). These tools accelerated the design
iteration and validation processes.



Background & Industry Context

Rocket structural design is a decisive factor influencing numerous aspects, including
payload capacity, fuel efficiency, reusability, and manufacturing costs. Especially for a
massive, fully reusable system like Starship, even small weight reductions can
significantly impact performance. SpaceX continues to challenge conventional aerospace
industry norms by combining innovative manufacturing techniques (e.g., use of stainless
steel) with novel design methodologies.

Future Outlook

The structural design upgrades in Starship Version 3 strengthen the technical foundation
for Starship to achieve its ambitious goals, such as human missions to the Moon and
Mars, large-scale Starlink satellite deployment, and Earth-to-Earth transportation. The
success of this design will set a new benchmark for structural optimization in future
spacecraft development, contributing to the realization of more efficient and reliable
space transportation systems. This evolution is an indispensable element in further
facilitating access to space and accelerating the expansion of the space economy.

Source: https://www.youtube.com/shorts/YIqvJr6lwh8
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#15 Redwire Launches Commercial Space Greenhouse
Mission on ISS with Astrobiome Space, Testing
Strawberry Cultivation and Soil Improvement in
Microgravity

OVERVIEW

Redwire has secured a new contract with Astrobiome Space to initiate the first

commercial space greenhouse mission on the International Space Station (ISS),

testing strawberry cultivation and soil improvement technologies in microgravity. This

mission marks the first commercial flight of Redwire's Greenhouse platform and

serves as a proof-of-concept for commercial crop science hardware in orbit. Following

this news, Redwire's stock price rallied, strengthening its presence in the space

economy.

Published June 30, 2026  StocksToTrade  USA
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Key Findings

Redwire has announced the initiation of the first commercial space greenhouse mission
on the International Space Station (ISS), following a new contract with Astrobiome Space.
This groundbreaking mission will involve testing strawberry cultivation and advanced soil
improvement technologies under microgravity conditions. Following this announcement,
Redwire's stock price increased, reflecting market appreciation for the company's
leadership in space agriculture and microgravity biotechnology.

Technical & Mission Details

Redwire Greenhouse Platform: This mission represents the first commercial
utilization of Redwire's dedicated Greenhouse platform. The platform provides a
precisely controlled closed environment for plant growth, managing light, water,
nutrients, temperature, and humidity, thereby enabling crop cultivation in the space
environment.

Strawberry Cultivation and Soil Improvement: Strawberries have been selected as
the target crop for the space greenhouse. Strawberries are nutritious and can be
harvested relatively quickly, making them ideal for demonstrating the feasibility of
food production in space. Simultaneously, innovative soil improvement technologies
developed by Astrobiome Space will be tested to assess their functionality in
microgravity. This aims to establish foundational technologies applicable to future
lunar and Martian agriculture.

Proof-of-Concept and Commercialization: The mission serves as a proof-of-
concept for commercial crop science and hardware operations in orbit. Its success
would demonstrate the commercial viability of food production in space, paving the
way for future long-duration space missions and the establishment of life support
systems in off-world habitats.

Market Impact: This contract not only strengthens Redwire's presence in the space
economy but also signals the potential profitability of the emerging space agriculture
market to investors. The stock price rally reflects market enthusiasm for this
innovative endeavor.



Background & Industry Context

As human space exploration extends to longer durations and plans for lunar and Martian
settlement become concrete, food production in space is a critical life support
technology. Resupply missions from Earth have limitations, making in-situ resource
utilization (ISRU) for food essential for sustainable space habitation. Redwire's initiative is
pioneering this frontier.

Future Outlook

The testing of strawberry cultivation and soil improvement technologies on the ISS
represents a significant step in the evolution of space agriculture. The success of this
mission will provide valuable data for the design and operation of future space
greenhouses, diversifying and improving astronaut diets, and contributing to their
psychological well-being. Furthermore, this technology has potential applications for
agriculture in deserts and extreme environments on Earth, potentially addressing global
food security challenges. Redwire is expected to continue pursuing new commercial
opportunities in space, with its technological innovations accelerating the growth of the
space economy.

Source: https://stockstotrade.com/news/redwire-corporation-rdw-news-2026_06_30/
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#16 Hungarian 4iG Invests $100M in Axiom Space,
Becoming Largest European Investor to Accelerate
Commercial Space Station Development

OVERVIEW

Hungarian technology conglomerate 4iG has finalized a $100 million investment in

Axiom Space, securing its position as the company's largest European investor. This

capital injection is poised to significantly accelerate the development of Axiom

Station, the future commercial successor to the ISS, and crucial next-generation
spacesuits. 4iG is also committed to playing an active, strategic role across various

facets of the evolving commercial space economy.

Published Published June 26, 2026  Hungary Today  ハンガリー
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Background

With the International Space Station (ISS) nearing the end of its operational life,
commercial space stations are emerging as critical enablers for sustained research,
development, and commerce in orbit. Axiom Space has positioned itself as a frontrunner
in this burgeoning sector, attracting substantial interest and investment from both
governmental bodies and private capital. This strategic move by Hungary's 4iG,
supported by the Hungarian government, underscores a wider European trend of
increased engagement in the space economy and highlights the growing significance of
the commercial sector in national space strategies.

This substantial investment from 4iG is expected to provide significant momentum to
Axiom Space's growth strategy and technological advancements. The operationalization
of Axiom Station will democratize access to space, enabling more nations and
corporations to conduct research and business, thereby accelerating the overall
expansion of the global space economy. Moreover, this partnership offers Hungary's
burgeoning space industry a crucial pathway to integrate into the international supply
chain and foster the acquisition of cutting-edge technologies and expertise. Looking
ahead, commercial space stations are envisioned as vital hubs for a sustainable human
presence beyond Earth and for pioneering innovative technologies beneficial to our
planet.

Key Developments

Hungarian technology conglomerate 4iG has finalized a $100 million investment in
Axiom Space, the vanguard company developing the 'Axiom Station' commercial space
station. This landmark investment establishes 4iG as Axiom Space's largest European
investor, providing critical capital to accelerate the development of Axiom's next-
generation space infrastructure and advanced human spaceflight capabilities. Key
aspects of this strategic partnership include:

Acceleration of Axiom Station: A significant portion of these funds will be
channeled into expediting the design, development, and construction of Axiom
Station. Envisioned as the world's first truly commercial space station, Axiom Station is
poised to succeed the ISS, offering a versatile platform for endeavors spanning space
tourism, advanced microgravity research, and in-orbit manufacturing.



Support for Next-Generation Spacesuit Development: The investment will also
indirectly bolster Axiom Space's collaboration with NASA on the development of
next-generation spacesuits, critical for future lunar exploration. This cutting-edge
technology promises to significantly enhance the safety and operational efficiency of
human deep-space missions.

4iG's Strategic Role in the Commercial Space Economy: Beyond the direct financial
injection, 4iG intends to assume an active, strategic role within the burgeoning
commercial space economy. Its commitment extends to critical areas such as the
development of on-orbit data centers, commercial space station operations, the
expansion of human spaceflight capabilities, and fostering advanced microgravity
research programs.

Source: https://hungarytoday.hu/4ig-joins-axiom-space-ownership-as-its-largest-european-investor/
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#17 SpaceX Successfully Conducts Single-Engine Static
Fire Test of Starship Prototype Ship 40, Ready for Flight
13

OVERVIEW

SpaceX successfully conducted a single-engine static fire test of its Starship

prototype, Ship 40, at the Massey's Test Site in Starbase, Texas, on June 25th. This 60-

second full-duration test is a critical milestone towards Starship's upcoming Flight 13

and potentially simulates an in-orbit relight sequence. This success confirms Starship's
readiness for its next flight.

Published June 26, 2026  basenor  USA
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Key Findings

SpaceX successfully completed a single-engine static fire test of its Starship prototype,
"Ship 40," at the Massey's Test Site in Starbase, Texas, on June 25, 2026. This 60-second
full-duration test represents a significant technical advancement, indicating that
preparations for Starship's upcoming flight mission (Flight 13) are proceeding smoothly.

Test Details and Technical Significance

Purpose of Static Fire Tests: Static fire tests are crucial processes for evaluating a
rocket engine's thrust, propellant delivery system, and structural integrity on the
ground. The Ship 40 test involved firing a single Raptor engine at full power for 60
seconds, confirming that the engine performed as expected.

Improved Raptor Engine Reliability: Starship's Raptor engines are designed for
reusability, featuring a high thrust-to-weight ratio and efficient methane-fueled
combustion. The success of this test contributes to enhancing Raptor engine
reliability and durability, providing important data for future flights with multi-engine
configurations.

Preparation for Flight 13: The success of this test is positioned as one of the final
stages of preparation for Starship's next flight, Flight 13. Flight 13 is expected to
demonstrate further improvements in orbital insertion capabilities and validation of
re-entry and landing technologies, and this engine test is an indispensable
component for its success.

Potential for In-Orbit Relight Sequence: Reports suggest that this test might also
simulate an in-orbit engine relight sequence. This capability is crucial for missions to
the Moon and Mars, where it would be essential for key maneuvers such as orbital
insertion for landing or during liftoff, and for validating Starship's deep-space
exploration capabilities.



Background & Industry Context

The Starship program is central to SpaceX's audacious goal of enabling human
settlement on Mars. As a fully reusable, super heavy-lift rocket system, Starship aims to
drastically reduce the cost of space transportation and democratize access to space.
Therefore, test flights and ground tests of each prototype are indispensable processes
for overcoming technical challenges and iterating and improving the design.

Future Outlook

The successful static fire test of Ship 40 instills confidence across the entire Starship
program and raises expectations for the early execution of Flight 13. The upcoming flight
mission is expected to validate more complex orbital maneuvers, thermal management
during re-entry, and precise landing technologies. This will gather critical data for
Starship to advance towards commercial satellite launches, space tourism, and eventual
lunar and Martian missions. This progress marks a decisive step in SpaceX's efforts to
redefine the future of space transportation.

Source: https://www.basenor.com/blogs/news/spacex-fires-up-ship-40-in-single-engine-starship-static-
fire
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#18 Detailed Analysis of Astronomical PAH/PANH
Infrared Spectra Deepens Understanding of Organic
Molecules in Space

OVERVIEW

A paper in Astrobiology presents theoretical and experimental infrared (IR) spectra of

astronomical polycyclic aromatic hydrocarbons (PAHs) and their nitrogenated analogs

(PANHs) in the 2000–1650 cm⁻¹ (approx. 5–6 μm) range. This study provides a

powerful means to probe PAHs and PANHs by focusing on overtone and combination
bands from C–H out-of-plane bending vibrations, in conjunction with James Webb

Space Telescope observations. This work is crucial for deepening our understanding

of the origin and evolution of organic molecules in the cosmos.
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Key Findings

A comprehensive research paper has been published detailing the theoretical and
experimental infrared (IR) spectra of astronomical polycyclic aromatic hydrocarbons
(PAHs) and their nitrogenated analogs (PANHs) in the 2000–1650 cm⁻¹ (approximately 5–
6 μm) range. This study, correlating with observations from the James Webb Space
Telescope (JWST) and other advanced instruments, provides more detailed spectroscopic
fingerprints essential for identifying and characterizing complex organic molecules in
space.

Technical & Research Details

Molecules Under Study: Polycyclic aromatic hydrocarbons (PAHs) are a group of
molecules composed of multiple fused benzene rings of carbon and hydrogen atoms,
known to be widely present in space, particularly in interstellar medium and
protoplanetary disks. PANHs are analogs where some carbon atoms in the ring
structure are replaced by nitrogen atoms, and their potential relevance to the origin
of life has been suggested.

Importance of IR Spectra: PAHs and PANHs exhibit characteristic IR spectra. The
2000–1650 cm⁻¹ (approx. 5–6 μm) range, in particular, is rich in various overtones and
combination bands arising from C–H out-of-plane bending vibrations, offering
valuable information about the molecular structure and their surrounding
environment.

Theoretical Calculations and Experimental Data: This research derived theoretical
IR spectra for PAH/PANHs using advanced quantum chemical calculations and
simultaneously measured the IR spectra of PAH/PANH analog molecules synthesized
in terrestrial laboratories. Comparing these two datasets helps bridge the gap
between space observational data and theoretical/experimental models, enabling
more robust molecular identification.

Synergy with James Webb Space Telescope: The JWST, with its exceptional infrared
observation capabilities, is acquiring increasingly detailed spectral information of
PAH/PANHs in the cosmos. These research findings will serve as a powerful tool for
interpreting the complex spectral features obtained from JWST data, allowing for a
more precise understanding of where and what organic molecules exist in space.



Background & Industry Context

The detection and understanding of organic molecules in space are critically important
for fields such as astrobiology, planetary formation, and interstellar chemistry. PAHs and
PANHs are also suggested as potential precursors to amino acids and nucleic acids,
which are fundamental building blocks of life on Earth, making them crucial clues in the
search for the origin of life in the universe. Detailed elucidation of the spectroscopic
properties of these molecules will influence future deep-space exploration missions and
target setting for extraterrestrial life detection.

Future Outlook

This study, by deepening the understanding of PAH/PANH IR spectra, paves the way for
extracting richer scientific insights from the vast amounts of data collected by next-
generation space telescopes like JWST. This is expected to lead to a significant
advancement in our understanding of complex organic chemical processes in space,
molecular evolution in star-forming regions, and the potential for extraterrestrial life. This
achievement represents crucial fundamental research at the intersection of astronomy,
chemistry, and astrobiology, and will be indispensable for defining the direction of future
space science research.

Source: https://astrobiology.com/2026/06/30/theoretical-and-experimental-ir-spectra-of-astronomical-
pahs-and-panhs-in-the-2000-1650-cm-1-range-%E2%88%925-6-%CE%BCm/
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#19 American Chemical Society Podcast "Chemistry in
the New Space Age" Explores AI's Potential Role in
Novel Molecular Formation in Space

OVERVIEW

The American Chemical Society (ACS) released a podcast, "Chemistry in the New

Space Age," discussing chemistry's role and future potential in space exploration. The

podcast highlighted chemical innovations across materials science, bioengineering,

and long-duration life support systems for the space industry. Notably, it suggested
artificial intelligence (AI) could influence the formation of novel molecules not found

on Earth, offering insights that expand the frontier of space chemistry.
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Key Findings

The American Chemical Society (ACS) has released a podcast titled "Chemistry in the
New Space Age," focusing on the critical role and future potential of chemistry in space
exploration. The discussion emphasized technological innovations that chemistry brings
to the space industry across fields such as materials science, bioengineering, and long-
duration life support systems. Significantly, it suggested the potential for artificial
intelligence (AI) to contribute to the formation of entirely new molecules in space, not
found on Earth.

Discussion Content and Technical Details

Materials Science in Space: The podcast discussed the imperative development of
new materials capable of functioning in the extreme environment of space. This
includes radiation-resistant materials, thermal management materials for extreme
temperature fluctuations, and lightweight, high-strength composites. Chemists play a
central role in designing and synthesizing materials with these properties.

Bioengineering and Life Support Systems: For long-duration space missions and
space habitation, closed-loop life support systems (CLSS) are essential. Chemistry is
deeply involved in every aspect of CLSS, including water recycling, air purification, and
food production (space agriculture). Bioengineering contributes to astronaut health
maintenance and pharmaceutical manufacturing through microgravity cell culture
and tissue engineering.

AI and Novel Molecular Formation: One of the most notable discussions revolved
around the possibility of AI revolutionizing chemical synthesis processes, designing
and generating new molecules in space environments that do not naturally exist on
Earth or are extremely difficult to synthesize. AI could complement and surpass
human capabilities in optimizing molecular structures, predicting reaction pathways,
and exploring unknown chemical spaces. This opens new avenues for on-demand
manufacturing in space and the development of novel materials utilizing unique
space-specific chemical reactions.



Chemical Characteristics of the Space Environment: The unique chemical and
physical characteristics of space, such as vacuum, microgravity, and high radiation
levels, were also discussed as factors that could foster different reaction pathways and
molecular structure formations compared to Earth.

Background & Industry Context

The "New Space Age" refers to the current era where, in addition to government-led
exploration, the commercial sector is a major driving force in space development, with
new economic activities such as space tourism, resource extraction, and in-orbit
manufacturing becoming increasingly active. In this era, chemistry is positioned as a
fundamental and indispensable scientific field for building space infrastructure,
innovating life support systems, and creating new commercial opportunities. The
integration with advanced technologies like AI will further accelerate progress in this
field.

Future Outlook

The discussions presented in the ACS podcast suggest the direction for research and
innovation in space chemistry. Particularly, the discovery and synthesis of new molecules
through the use of AI have the potential to push the technological boundaries of space
exploration and bring about groundbreaking advancements in our understanding of the
possibility of life in space. In the future, the fusion of chemistry and AI is expected to
create new pharmaceuticals, fuels, and materials adapted to the space environment,
making humanity's presence in space more sustainable and enriched.

Source: https://www.acs.org/pressroom/chain-reaction/new-space-age.html
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#20 RIKEN-Led International Research Uncovers
Gravity's Mechanism for Activating Mitochondrial
Translation in Cells, Promising Anti-Aging Drug
Development

OVERVIEW

An international research group, including RIKEN, discovered a mechanism by which

cells sense gravity and activate mitochondrial translation through experiments in

space. Culturing cells under microgravity in the ISS's Kibo module revealed a

significant decrease in mitochondrial translation. This finding is expected to

contribute to developing drugs and methods to suppress aging, not only during

long-duration space travel but also general aging on Earth.
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Key Findings

An international collaborative research group, including RIKEN, has discovered a novel
mechanism by which cells sense changes in gravity and activate protein synthesis within
mitochondria (mitochondrial translation) through experiments conducted in space. This
study provides detailed insights into the impact of microgravity environments on
mitochondrial function, offering crucial implications for maintaining human health
during long-duration spaceflight and for developing treatments for aging-related
diseases on Earth.

Research Details and Discovery Mechanism

Experiments on ISS "Kibo": The research group conducted experiments cultivating
specific cells under microgravity for several days in the Japanese Experiment Module
"Kibo" on the International Space Station (ISS). These experiments were designed to
directly compare how biological processes within cells differ between Earth's
gravitational environment and the microgravity environment of space.

Reduction in Mitochondrial Translation: A significant decrease in protein synthesis
within mitochondria was discovered in cells cultured under microgravity.
Mitochondria are vital organelles responsible for cellular energy production, and their
dysfunction is linked to cellular aging and various diseases.

Identification of Gravity-Sensing Mechanism: Researchers identified specific
molecular sensors that enable cells to perceive gravity and the signal transduction
pathways that lead to the activation of mitochondrial translation. This mechanism
suggests that gravity modulates cellular energy metabolism and affects overall
cellular physiological functions.

Impact on Aging Phenomena: Mitochondrial dysfunction is deeply associated with
the cellular aging process. This discovery suggests that microgravity environments
could accelerate astronaut aging, and simultaneously, targeting this mechanism
opens avenues for developing new drugs and therapies to suppress aging.



Background & Industry Context

Maintaining astronaut health during long-duration human space missions, especially for
lunar and Martian exploration, is paramount. Prolonged exposure to microgravity is
known to cause various physiological changes, including bone density loss, muscle
atrophy, and alterations in immune function. Among these, accelerated cellular aging is a
concern for astronauts' long-term health risks. This research deepens the molecular-level
understanding of this challenge.

Future Outlook

This groundbreaking discovery could directly lead to the development of new
intervention strategies to slow down the aging process in astronauts. Furthermore, it is
expected to have a significant impact on drug discovery research for combating age-
related diseases on Earth (such as neurodegenerative diseases, cardiovascular diseases,
and cancer) and general aging. Elucidating the effect of physical stimuli like gravity on
fundamental cellular functions provides critical insights in basic biology, while also
opening doors for innovative applications in space medicine and regenerative medicine.

Source: https://astrobiology.com/2026/07/02/gravity-activates-mitochondrial-translation/
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#21 NASA Astronauts Conduct Third Spacewalk of 2026
to Repair International Space Station's Canadarm2
Robotic Arm

OVERVIEW

NASA astronauts Chris Williams and Jessica Meir conducted an extravehicular activity

(EVA) to repair the Canadarm2 robotic arm on the International Space Station (ISS).

This marks the third spacewalk of 2026 and the 280th in total to support ISS

maintenance, assembly, and upgrades. During the EVA, the crew wore spacesuits and
depressurized the crew lock to egress into space. This mission is an essential part of

ongoing maintenance for the long-term operation of the ISS.
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Key Findings

NASA astronauts Chris Williams and Jessica Meir performed an Extravehicular Activity
(EVA) to carry out critical repair work on the International Space Station's (ISS)
Canadarm2 robotic arm. This marks the third spacewalk of 2026 and the 280th
cumulative EVA in support of ISS maintenance, assembly, and upgrades.

Mission Details and Technical Aspects

Importance of Canadarm2: Canadarm2 is the primary robotic arm of the ISS,
responsible for a wide range of crucial tasks including station assembly, capturing
resupply vehicles, assisting astronauts during spacewalks, and manipulating payloads.
Its dysfunction significantly impacts ISS operations, necessitating prompt repair.

EVA Preparation and Execution: Astronauts undergo extensive training beforehand,
mastering the donning of the Extravehicular Mobility Unit (EMU), the airlock
depressurization sequence, and the use of tools in space. This particular EVA focused
on precise tasks involving specific damaged components or their replacement.

Safety and Risk Management: Spacewalks are conducted in an extremely hazardous
environment characterized by the vacuum of space, extreme temperature variations,
cosmic radiation, and the risk of micrometeoroid impacts. NASA prioritizes astronaut
safety through rigorous procedures, coordination with ground control teams, and
backup plans.

Continuity of ISS Operations: Regular maintenance and repairs are indispensable for
the ISS to continue functioning as an outpost for scientific research, technological
development, and international cooperation. The repair of Canadarm2 is a critical
element in ensuring the ISS can continuously perform its missions.

Background & Industry Context

For over two decades, the International Space Station has been humanity's sole platform
for long-duration presence in space and conducting scientific research in microgravity.
Its operation requires the meticulous maintenance of complex systems and components,
with EVAs being one of the primary means for this. The ability for astronauts to perform
manual repairs is extremely valuable for responding to unexpected failures or aging
infrastructure, thereby extending the lifespan of the ISS.



Future Outlook

The success of this spacewalk supports the long-term operation of the ISS and
contributes significantly to accumulating technology and experience for in-orbit
maintenance and repair in future commercial space stations and human missions to the
Moon and Mars. The restoration of the robotic arm's functionality enables the
continuation of scientific experiments on the ISS and ensures a safe working
environment for astronauts. Such manual intervention capabilities will remain
indispensable for emergencies and complex repairs, even as autonomous robotic
systems become more prevalent.

Source: https://www.youtube.com/watch?v=VUBDUXZPQbM
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#22 Poland's First Astronaut Reaches ISS via Axiom
Space's Ax-4 Mission, Reigniting European Human
Spaceflight Era

OVERVIEW

Poland has marked its return to human spaceflight after more than 40 years, with

engineer Sławosz Uznański-Wiśniewski reaching the International Space Station (ISS)

on Axiom Space's Ax-4 'IGNIS' mission. Commanded by NASA's Peggy Whitson, the

flight also included astronauts from India and Hungary, highlighting expanding
international and commercial access to space. Uznański-Wiśniewski's background in

radiation-hardened electronics at CERN symbolizes the growing scientific and

technological contributions driving this new era for European human spaceflight.

Published Published June 25, 2026  Space News (unspecified)  ポーランド
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Background: The Commercial Gateway to Orbit

The burgeoning commercial spaceflight sector has revolutionized access to orbit,
allowing nations to dispatch astronauts via private entities, circumventing the immense
investment required for proprietary spacecraft development. Axiom Space stands as a
vanguard in this domain, orchestrating private astronaut missions to the International
Space Station (ISS). This paradigm shift offers participating nations unparalleled avenues
for advanced scientific research, critical technology demonstration, and a substantial
boost to their national space program's global standing.

A Historic Return to Orbit

Engineer Sławosz Uznański-Wiśniewski, representing Poland, has successfully docked
with the International Space Station (ISS) as part of Axiom Space's Ax-4 "IGNIS" mission.
This historic milestone not only signifies Poland's re-entry into human spaceflight after a
hiatus exceeding four decades but also inaugurates a new era of commercially driven
human spaceflight opportunities for European nations.

IGNIS Mission: International Collaboration and Engineering Prowess

Mission Details: The "IGNIS" mission was meticulously organized by Axiom Space as
part of its commercial Ax-4 human spaceflight initiative, under the seasoned
command of veteran NASA astronaut Peggy Whitson. This multinational endeavor
featured a diverse crew, including astronauts from India, Hungary, and Poland,
underscoring the growing tapestry of international collaboration and the expanding
horizons of commercial spaceflight access.

Polish Astronaut Sławosz Uznański-Wiśniewski: Polish astronaut Sławosz
Uznański-Wiśniewski is an accomplished engineer, bringing extensive expertise in the
development of radiation-hardened electronic systems honed at the European
Organization for Nuclear Research (CERN). His journey into orbit powerfully
emphasizes Poland's significant scientific and technological contributions and
highlights the formidable growth of domestic expertise within the nation's
burgeoning space sector.



Historic Context: This mission represents Poland's momentous return to human
spaceflight, a pioneering feat not seen since Mirosław Hermaszewski's historic flight
in 1978 – a gap of over four decades. It unequivocally inaugurates a dynamic new
chapter for Poland in the realms of space exploration and advanced research.

European Strategic Alignment: Poland's participation in the Ax-4 mission, alongside
colleagues from Hungary and India, is emblematic of a broader strategic shift within
Europe. Nations across the continent are actively diversifying their pathways to space,
not only through fostering indigenous human spaceflight capabilities but critically, by
strategically leveraging the burgeoning commercial spaceflight opportunities
available globally.

Future Implications for European Spaceflight and Beyond

The resounding success of the IGNIS mission offers irrefutable proof of the
transformative potential inherent in commercial human spaceflight, significantly
broadening participation in space exploration and research for an increasing number of
nations. The array of scientific experiments and technology demonstrations slated for
execution by astronaut Sławosz Uznański-Wiśniewski aboard the ISS will not only
profoundly enrich Poland's scientific acumen but also contribute invaluable data to the
international understanding of human adaptation and performance in the demanding
space environment. This pivotal event is poised to become a significant waypoint for
European space policy, solidifying collaboration with the commercial sector and
expanding Europe's integral role in the future human exploration endeavors targeting
the Moon and Mars.

Source: https://researchinpoland.org/news/ignis-mission-launch-anniversary-poland-science/
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#23 EMBL Researchers Uncover How Cell Behavior and
Tissue Geometry Contribute to Biological Order,
Providing Insights for Space Biology and Tissue
Engineering

OVERVIEW

Researchers at EMBL have published new findings in Nature Physics and Nature

Materials, demonstrating how the interplay between cell behavior and tissue

geometry contributes to the emergence of biological order. This research aims to

understand how early embryos transition into organized structures, potentially

providing foundational insights for understanding biological processes in space

environments and for applications in artificial tissue engineering. It advances the

elucidation of mechanisms by which cells sense and respond to physical boundaries.
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Key Findings

Researchers at the European Molecular Biology Laboratory (EMBL) have published
groundbreaking findings in the prestigious scientific journals Nature Physics and Nature
Materials, illustrating how the complex interaction between cell behavior and the
geometric properties of tissues contributes to the formation of biological order. This
research sheds light on one of the most fundamental organizational principles of life.

Research Details and Discovery Mechanism

Interaction of Cells and Physical Boundaries: The study elucidated how cells
perceive their physical environment, particularly intercellular boundaries and tissue
shapes, and accordingly regulate their behaviors (e.g., proliferation, migration,
differentiation). This suggests that cells do not merely follow genetic programs but
also dynamically respond to physical cues.

Emergence of Biological Order: A primary objective of this research was to
understand how cell populations self-organize into ordered patterns and structures
(e.g., specific organ shapes or functional tissues) during early embryonic
development. The research team identified mechanisms by which cells coordinate
their collective behavior through physical constraints and interactions with
neighboring cells, forming order at larger scales.

Potential for Tissue Engineering: This discovery has significant implications for the
field of tissue engineering, which aims to construct artificial tissues and organs in
vitro. By precisely manipulating the physical environment of cells, new strategies
could be developed to more efficiently generate functional tissues with desired
structures.

Relevance to Space Biology: In space environments, particularly under microgravity,
the geometric properties of cells and tissues are known to behave differently than on
Earth. The mechanisms of cell-physical boundary interaction elucidated in this study
could deepen the understanding of biological processes in space environments and
provide foundational insights for future artificial organ culture and life support system
design in space habitats.



Background & Industry Context

One of the long-standing challenges in cell biology and developmental biology is the
question of "how life forms order." While genetic information is a crucial determinant of
cell identity, how cells interact with each other and respond to their physical
environment significantly influences the final structure and function of tissues and
organs. EMBL's research offers a new perspective in this field and represents a significant
advancement in understanding life phenomena.

Future Outlook

The findings of this research are expected to not only deepen knowledge in basic
biology but also have significant impacts on applied fields such as regenerative
medicine, drug discovery, and space biology. A better understanding of cell-physical
environment interactions could elucidate disease mechanisms and lead to the
development of more effective therapeutic strategies. Furthermore, it will contribute to
the design of more advanced life support systems and medical technologies to support
long-duration human presence in space. This is essential research for expanding the
frontiers of life science.

Source: https://www.embl.org/news/science-technology/cells-boundaries-and-the-emergence-of-
biological-order/
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#24 Scientists Report Building Synthetic Cell 'SpudCell'
with 90kbp Genome from Scratch, Capable of Growth
and Replication

OVERVIEW

Scientists announced they have successfully built a synthetic cell, "SpudCell," from

scratch, capable of growth and replication. This cell possesses a remarkably small

90kbp genome, suggesting that fewer genetic instructions than previously thought

may be sufficient for basic life functions. Although the research is not yet formally
peer-reviewed, some Cell reviewers have expressed skepticism, calling it "not real

biology," raising debate about the limits and possibilities of synthetic biology.

Published July 02, 2026  Science Alert (citing Cell)  International



IN DEPTH

Key Findings

Scientists have announced the successful construction of a completely synthetic cell,
dubbed "SpudCell," from the ground up, capable of both growth and replication. This
landmark achievement suggests that a genome as small as 90 kilobase pairs (kbp) can
sustain the fundamental functions of life, prompting a re-evaluation of our conventional
understanding of the minimal requirements for life.

Technical & Research Details

Construction of Synthetic Cell: The research team built cells that mimic living
processes using a meticulously designed minimal set of synthetic genes and
membrane components, rather than repurposing existing biological components. This
process involved synthesizing DNA, constructing protein expression systems, and
encapsulating these within a lipid membrane to create autonomously functioning
units.

Genome Minimization: SpudCell possesses a genome of just 90 kbp, significantly
smaller than the genomes of even the simplest known natural organisms. This is the
result of a stringent selection process, incorporating only the essential genes required
for cell survival and replication. The design of this "minimal genome" is crucial for
identifying the fundamental elements necessary for basic metabolic pathways, gene
expression, and cell division.

Growth and Replication Capability: The constructed synthetic cells demonstrated
stable growth in nutrient media and, crucially, the ability to self-replicate through cell
division. This means they are not merely mimicking biological structures but possess
the core characteristic of self-propagation, central to the definition of life.

Reaction from the Scientific Community: While this research has garnered
significant attention for its innovation, some reviewers for the journal Cell have
expressed cautious opinions, stating it's "not real biology." This indicates an active
debate within the scientific community regarding whether synthetic cells possess the
same complex interactions and environmental responsiveness as natural cells, and
indeed, about the very definition of "life" itself.



Background & Industry Context

Synthetic biology is an emerging field that aims to design and construct artificial
biological systems to deepen our understanding of living systems and for applications in
pharmaceutical production, biofuels, and new material development. The construction of
synthetic cells holds potential not only for fundamental scientific questions about the
origin of life but also for applications such as life support systems in space environments,
self-repairing materials, or targeted drug delivery systems.

Future Outlook

The creation of SpudCell marks a significant milestone in the field of synthetic biology,
offering profound insights into the minimal requirements for life and the potential for
artificial life. While this technology is still in its early stages, future applications could
include designing microbes with specific functions, closed-loop life support systems in
space, environmental remediation, and even on-demand manufacturing of
pharmaceuticals and materials in space. The ongoing debate surrounding this research
will not only advance scientific understanding but also deepen discussions on bioethics
and societal implications.

Source: https://www.sciencealert.com/for-the-first-time-scientists-say-theyve-built-a-synthetic-cell-from-
scratch
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#25 Euclid Mission Q1 Data Release in 'Astronomy &
Astrophysics' Special Issue Features 41 Papers,
Advancing High-Quality Data Processing and
Astrophysical Analysis from Space Telescope

OVERVIEW

A special issue of 'Astronomy & Astrophysics' has been published, comprising 41

papers on the European Space Agency (ESA)'s Euclid mission's Q1 data release. These

papers detail the initial data from the Euclid wide-field survey, its data processing,

and the first suite of astrophysical analyses. This collection aims to foster the

development of high-quality data analysis tools for space telescopes and broaden

data utilization by the astronomical community, significantly impacting cosmological

research.

Published June 30, 2026  Astronomy & Astrophysics / ESA  Europe



IN DEPTH

Key Findings

A special issue of 'Astronomy & Astrophysics' has been released, featuring 41 papers
related to the first quarter (Q1) data release from the European Space Agency (ESA)'s
Euclid mission. These papers provide detailed descriptions of the initial scientific data
acquired by the Euclid wide-field survey, its innovative data processing methodologies,
and the first results of astrophysical analyses, marking significant progress in our
understanding of cosmology.

Data and Analysis Details

Euclid Mission Objectives: The Euclid space telescope was designed to unravel the
nature of dark energy and dark matter, and to map the evolutionary history of the
universe. It achieves this by observing galaxy distribution, galaxy cluster structures,
and gravitational lensing effects in detail through high-resolution images and
spectroscopic data across vast sky regions.

Contents of Q1 Data Release: The 41 papers in the special issue are primarily based
on data collected during the initial observation phase of the Euclid telescope,
focusing on observation strategies, instrument calibration, data pre-processing (such
as noise reduction and artifact correction), and initial scientific interpretations. This
includes galaxy shape and redshift data from hundreds of square degrees of the sky.

Development of Data Processing and Analysis Tools: A significant portion of this
special issue is dedicated to the development of new data processing pipelines and
analysis tools designed to maximize the utility of the high-quality Euclid data. These
tools are crucial for data scientists and astrophysicists to efficiently extract meaningful
information from complex datasets.

First Suite of Astrophysical Analyses: Using the initial data, fundamental
astrophysical analyses were performed, such as galaxy morphological classification,
redshift determination for distant galaxies, and measurements of weak gravitational
lensing effects. These analyses demonstrate Euclid's capability to meet its design
goals and pave the way for full-scale cosmological research.



Background & Industry Context

Cosmology faces major unsolved mysteries dominated by unknown components: dark
energy and dark matter. The Euclid mission is expected to provide crucial clues to unlock
these mysteries by complementing previous ground-based observations and missions
like the Hubble Space Telescope, offering broader coverage and higher precision data.

In such large-scale scientific missions, not only data collection but also the technology
and community collaboration for processing and analyzing that data are indispensable.
This special issue highlights crucial progress in this initial phase and underscores the
importance of cooperation within the international astronomical community.Future
Outlook

The Euclid mission's Q1 data release and associated papers set a new benchmark for
cosmological research. As more data is released and more sophisticated analysis
methods are developed, our understanding of the universe's structure and evolution is
expected to advance dramatically. This data holds the potential to answer fundamental
cosmological questions, such as the nature of dark energy, neutrino mass, and the
physics of the early universe. This special issue will be essential reading for researchers,
engineers, and anyone interested in the future of space science.

Source: https://www.euclid-ec.org/q1-special-issue-aa/
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#26 Bioengineer Ecem Badruk Pioneers
Commercialization of Tissue Engineering and
Regenerative Medicine with Expertise in Space
Biotechnology

OVERVIEW

FOB Basel featured bioengineer Ecem Badruk's profile, highlighting her expertise in

tissue engineering and regenerative medicine at the intersection of life sciences,

commercialization, and particularly space biotechnology. This information suggests

advancements in specialized knowledge for space-based life science research and

medical applications. It underscores how the unique conditions of the space

environment can drive innovations in biotechnology that are difficult to achieve on

Earth.

Published June 26, 2026  Terrapinn / FOB Basel  International



IN DEPTH

Key Findings

Bioengineer Ecem Badruk's profile, featured by FOB Basel, highlights her expertise in the
fields of tissue engineering and regenerative medicine, and how it is being applied to the
commercialization of the emerging field of space biotechnology. Her work suggests a
significant movement to expand the frontiers of life sciences into space.

Expertise and Contribution Details

Tissue Engineering and Regenerative Medicine: Ms. Badruk possesses deep
expertise in tissue engineering and regenerative medicine, which involves developing
biological substitutes to repair or replace damaged tissues and organs. This includes
techniques for designing and fabricating functional tissues using combinations of
cells, biomaterials, and growth factors.

Commercialization of Life Sciences: Central to her activities is a commercialization
perspective, translating scientific discoveries from basic research into products and
services that can actually reach patients. This involves navigating regulatory
requirements, identifying market opportunities, and fostering startup ventures.

Focus on Space Biotechnology: Ms. Badruk specifically focuses on space
biotechnology, researching and applying the unique conditions of space—such as
microgravity, space radiation, and closed environments—to biological processes and
materials. For example, the microgravity environment offers advantageous conditions
for high-quality protein crystallization, 3D cell culture, and the manufacturing of new
materials that are difficult to achieve on Earth.

Potential Applications: Space biotechnology is expected to contribute to the
development of new diagnostics and therapeutics for astronaut health maintenance,
in-space food production systems, and ultimately, life support technologies for long-
duration habitats on the Moon and Mars.



Background & Industry Context

The space industry is rapidly expanding beyond mere rocket launches and satellite
communications to include diverse commercial activities such as in-orbit manufacturing,
space tourism, and deep-space exploration. In this "New Space Economy," biotechnology
is gaining attention as an indispensable technological field for enabling human survival
and activities in space. Experts believe that the space environment offers a unique venue
for scientific discoveries and technological innovations impossible or extremely difficult
to achieve on Earth.

Future Outlook

The work of experts like Ecem Badruk indicates that the field of space biotechnology is
transitioning from academic research to practical commercial applications. Her
contributions emphasize that in-space experimentation and manufacturing in tissue
engineering and regenerative medicine hold the potential to bring new solutions to
medical challenges on Earth. In the future, tissues cultured or pharmaceuticals
manufactured in space may be delivered to patients on Earth. This represents one
concrete pathway for space development to contribute to the welfare of all humanity.

Source: https://www.terrapinn.com/conference/festival-of-biologics/speaker-ecem-BADRUK.stm
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#27 ISS Initiates Cartilage Tissue Bioengineering and
Advanced Materials Manufacturing, Contributing to
New Space Industry Development

OVERVIEW

Astrobiology reports that cartilage tissue bioengineering and advanced materials

manufacturing commenced on the International Space Station (ISS) this week.

Astronauts are conducting various life science experiments and preparing for

spacewalks. This represents the latest progress in manufacturing technologies and
biological research leveraging the microgravity environment, significantly

contributing to the development of new space industries, particularly in space

medicine and materials science.

Published June 26, 2026  Astrobiology  USA
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Key Findings

New experiments in cartilage tissue bioengineering and advanced materials
manufacturing have commenced aboard the International Space Station (ISS). This
initiative leverages the unique advantages of the microgravity environment to produce
high-quality tissues and materials that are difficult to create on Earth, marking a
groundbreaking advancement contributing to new industry development in space
medicine and materials science.

Technical & Experimental Details

Cartilage Tissue Bioengineering: Microgravity is known to be conducive to three-
dimensional cell growth, allowing for the formation of tissue structures that more
closely mimic in-vivo conditions. The cartilage tissue bioengineering experiments on
the ISS aim to construct functional cartilage using stem cells and biomaterials,
through processes like 3D bioprinting and self-assembly. This holds promise for
treating joint diseases in astronauts and for regenerative medicine applications on
Earth.

Advanced Materials Manufacturing: In microgravity, convection in solutions is
suppressed, and impurities do not settle, enabling the manufacturing of more
homogeneous and defect-free crystals and composite materials that are impossible
or extremely challenging to produce on Earth. The advanced materials manufacturing
experiments initiated on the ISS could potentially lead to the development of high-
performance optical materials, semiconductor materials, or superalloys utilizing these
properties.

Astronaut Role: In addition to conducting these complex bioengineering and
materials science experiments, astronauts are engaged in various life science
experiments and preparations for Extravehicular Activities (EVAs). Their manual
dexterity and expertise are indispensable for executing precise experiments in the
microgravity environment, which cannot be replicated on Earth.



Background & Industry Context

Space development is shifting from pure exploration to commercial utilization, with In-
Orbit Manufacturing (IOM) emerging as a crucial pillar of the space economy. The
unique characteristics of the microgravity environment, in particular, hold the potential
to create new industries in fields such such as pharmaceuticals, materials science, and
regenerative medicine. The ISS serves as an invaluable platform for demonstrating and
commercializing these advanced technologies.

Future Outlook

The progress in cartilage tissue bioengineering and advanced materials manufacturing
on the ISS strongly suggests the feasibility of production activities in space. The data and
technologies derived from these experiments will contribute to the development of
medical solutions for maintaining astronaut health, as well as significantly impact the
treatment of intractable diseases on Earth and the development of high-performance
materials supporting next-generation industries. Manufacturing technologies leveraging
the space environment are expected to lay the groundwork for humanity's long-term
presence in space and expansion beyond Earth, serving as a critical driver for the growth
of the space industry.

Source: https://astrobiology.com/category/space-life-science/
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#28 Physics-Guided Generative Inverse Design for Low-
Carbon Concrete Developed, Showing Promise for
Lunar Base Construction Materials

OVERVIEW

A research paper in ACS Omega details a physics-guided generative inverse design

approach for low-carbon concrete, optimizing for strength, global warming potential

(GWP), and cost. This framework generates Pareto optimal solutions through multi-

objective latent space optimization, showing good agreement with experimental
results and enabling material design that balances low carbon emissions with high

performance. This technology holds significant potential for developing sustainable

construction materials in space environments, such as for lunar base construction.

Published July 02, 2026  ACS Omega - ACS Publications  USA
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Key Findings

A groundbreaking research paper published in ACS Omega introduces a physics-guided
generative inverse design method for developing low-carbon concrete, optimizing for
multiple objectives: strength, global warming potential (GWP), and cost. This approach
efficiently generates Pareto optimal solutions—material compositions where no single
objective can be improved without sacrificing another—through multi-objective latent
space optimization. Experimental validation shows strong agreement with model
predictions, indicating significant potential for developing sustainable construction
materials in extreme environments, including lunar base construction.

Technical & Research Details

Generative Inverse Design: Traditional materials design often relies on "forward
design," where material composition is hypothesized, and its properties are predicted.
In contrast, the generative inverse design approach used here first specifies desired
properties (e.g., high strength, low GWP, low cost) and then employs a combination
of AI and physical models to search for material compositions that achieve these
properties. This significantly accelerates the design process and increases the
likelihood of discovering novel optimal solutions.

Integration of Physics-Based Models: Incorporating physical laws (e.g., concrete
hydration reactions, relationship between material microstructure and strength) into
the generative model ensures that the generated design proposals are physically
realistic and can accurately predict real-world behavior. This enhances reliability and
efficiency compared to purely data-driven approaches.

Multi-Objective Latent Space Optimization: Material properties often involve
trade-offs (e.g., increased strength may lead to higher cost, reduced GWP may lower
strength). This optimization method explores the Pareto optimal frontier, finding the
best balance among these competing objectives and providing designers with a
diverse range of options. The use of a latent space allows for efficient exploration and
evaluation of a broader range of material compositions.



Low-Carbon Concrete Objectives: The research specifically aims to reduce carbon
emissions associated with concrete production. Cement manufacturing is a major
contributor to global CO2 emissions, making the development of low-GWP concrete
crucial for climate change mitigation and the realization of a sustainable construction
industry on Earth.

Background & Industry Context

The construction industry is one of the largest global emitters of CO2, with concrete
demand projected to continue rising. Therefore, developing low-carbon, high-
performance building materials is an urgent challenge for balancing global
environmental concerns with economic growth. Furthermore, as human missions to the
Moon and Mars become more concrete, the development of construction materials
using in-situ resources (In-Situ Resource Utilization, ISRU) is indispensable for reducing
logistics costs from Earth and enabling sustainable space habitation.Future Outlook

This physics-guided generative inverse design framework represents not only a
breakthrough in low-carbon concrete development but also a versatile tool applicable to
other advanced materials. Specifically, for designing space concrete with lunar or Martian
regolith as a primary component, it offers a powerful means to efficiently develop
materials that utilize limited local resources while possessing the strength and durability
required for harsh space environments. The advancement of this technology marks a
significant step towards contributing to both a sustainable construction industry on Earth
and humanity's future as a multi-planetary species.

Source: https://pubs.acs.org/doi/abs/10.1021/acsomega.6c03229
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#29 AVS Journal Publishes Foundational Research on
Space Materials & Electronics, Including Stable Oxide
Flux Generation for MBE and Enhanced Si Via Etching
Uniformity

OVERVIEW

AVS's scientific and technology journals for Materials, Interfaces, and Processing

published several foundational research papers related to space materials and

electronic component manufacturing. On July 2nd, studies on refractory metal surface

oxidation for stable oxide flux generation in molecular beam epitaxy and improved

uniformity in through-silicon via (TSV) etching were featured. Additionally, research

on the surface structure and air stability of 2D material 1T-HfSe2 was released on July

1st. These findings provide essential insights for developing next-generation space

devices that function in extreme environments.

Published July 02, 2026  Journal of Vacuum Science & Technology A / B (AIP Publishing)  USA



IN DEPTH

Key Findings

The Journal of Vacuum Science & Technology A/B, published by the American Vacuum
Society (AVS), has released several groundbreaking fundamental research papers directly
relevant to space materials and next-generation electronic component manufacturing
processes. Notably, studies on stable oxide flux generation techniques in molecular
beam epitaxy, improved uniformity in through-silicon via (TSV) etching, and the surface
properties of novel two-dimensional materials are poised to enhance device
performance in extreme space environments.

Technical & Research Details

Stable Oxide Flux Generation via Molecular Beam Epitaxy: High-quality oxide thin
films are essential for space-grade sensors, optoelectronic devices, and radiation-
hardened electronic circuits. This research developed a method for generating highly
stable oxygen flux using the surface oxidation of refractory metals (e.g., tungsten or
tantalum) in molecular beam epitaxy (MBE). This enables precise compositional
control and the growth of high-quality oxide thin films, thereby improving long-term
reliability in space.

Enhanced Uniformity in Through-Silicon Via (TSV) Etching: TSVs are key elements
in 3D integrated circuit (3D-IC) technology, contributing to the miniaturization,
acceleration, and low power consumption of high-performance processors and
memory for space applications. This paper proposes a new etching technique that
significantly improves uniformity (e.g., via shape, depth, sidewall smoothness) in the
deep etching process used to form TSVs. This is crucial for increasing the yield and
reliability of 3D-ICs, which are essential for high-performance devices required in
space missions.

Surface Structure and Air Stability of 2D Material 1T-HfSe2: Two-dimensional
(2D) materials are highly anticipated for next-generation space electronic devices and
sensors due to their unique electrical and optical properties. This study provides a
detailed analysis of the atomic surface structure and air stability of 1T-HfSe2, a type
of transition metal dichalcogenide (TMD). Air stability, in particular, is a critical
property for preventing material degradation during launch, storage, and operation in
space.



Background & Industry Context

The space environment is characterized by harsh conditions, including extreme
temperature variations, high vacuum, and cosmic radiation, demanding high resistance
and reliability from electronic components and materials. Therefore, the development of
space-grade devices requires innovation across a wide range of fields, from fundamental
materials science to advanced manufacturing process technologies. These studies
directly contribute to improving the performance of electronic systems and materials for
next-generation satellites, deep-space probes, and lunar bases.

Future Outlook

These research findings provide crucial foundational technologies that will lead to the
miniaturization, higher performance, extended lifespan, and enhanced environmental
resistance of space-grade devices. Stable oxide thin films will enable more reliable
sensors, uniform TSVs will facilitate higher-density 3D-ICs, and air-stable 2D materials
will result in more robust space electronic devices. These advancements are
indispensable for pushing the boundaries of space exploration and accelerating the
further development of the space economy.

Source: https://pubs.aip.org/avs
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#30 ESA's OSIP Unveils Self-Healing Composites, Air-
Breathing Propulsion, and Space-Hardened COTS
Processors

OVERVIEW

The European Space Agency's (ESA) Open Space Innovation Platform (OSIP) has

unveiled three pivotal advancements: HealTech™ CS03 self-healing composites for

extended vehicle lifespan and in-orbit repair, the VOLTA air-breathing electric

propulsion system for sustainable low Earth orbit (LEO) operations, and a
methodology to qualify Commercial Off-The-Shelf (COTS) processors for robust space

use. These innovations promise to revolutionize mission sustainability, dramatically

boost onboard computing power, and significantly reduce operational costs for future

space endeavors.

Published Published June 30, 2026  European Space Agency (ESA)  ヨーロッパ
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Background

These innovations are integral to ESA's Open Space Innovation Platform (OSIP) initiative,
which aims to foster disruptive technologies across Europe, bolstering the continent's
competitive edge in the global space sector. OSIP actively scouts for and funds
pioneering concepts from academia and industry, accelerating their maturation. This
strategic focus on reusability, sustainability, and cost-effectiveness directly addresses
some of the most pressing challenges facing the contemporary space industry, from
effective space debris management to democratizing access to space.

Key Findings

The European Space Agency (ESA) has revealed three pivotal innovations emerging from
its Open Space Innovation Platform (OSIP): HealTech™ CS03, a self-healing composite
material; VOLTA, an air-breathing electric propulsion system for low Earth orbit (LEO);
and a comprehensive methodology for qualifying Commercial Off-The-Shelf (COTS)
processors for space. These advancements collectively address critical needs in space
exploration, promising enhanced sustainability, operational efficiency, and economic
viability for future missions.

Technical Details

HealTech™ CS03: This groundbreaking self-healing composite is engineered to
automatically repair micro-cracks and damage, particularly relevant for reusable
rocket fuel tanks. By mitigating the need for costly in-orbit maintenance and
extending structural lifespan, HealTech™ CS03 significantly improves mission
reliability and safety, representing a substantial leap beyond traditional materials.

VOLTA Air-Breathing Electric Propulsion System: Designed for small satellites in
LEO, VOLTA harnesses residual atmospheric molecules as propellant. This eliminates
reliance on conventional chemical or stored propellants, having successfully
demonstrated positive thrust in testing. The technology promises extended mission
durations and contributes to sustainable space operations by enabling de-orbiting
maneuvers without fuel depletion risks.



Space-Ready COTS Processors: ESA’s new methodology facilitates the robust
adaptation of high-performance COTS processors, typically designed for terrestrial
use, to withstand the extreme conditions of space. This strategic shift is projected to
dramatically increase onboard computing capabilities while substantially reducing the
cost and development time associated with specialized, radiation-hardened
components.

Strategic Significance & Outlook

HealTech™ CS03 could revolutionize the economic model of reusable launch vehicles
and provide a fundamental building block for self-repairing large space structures or
lunar habitats. VOLTA is set to fundamentally alter LEO satellite operations, enabling
longer missions and offering a novel approach to active debris removal. Meanwhile, the
integration of COTS processors will democratize access to high-performance computing
in space, paving the way for advanced onboard AI, complex data analysis, and more
ambitious deep-space exploration missions. These technologies are poised to be
foundational pillars for the next era of space industrialization and scientific discovery,
impacting everything from telecommunications to planetary science.

Source:
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#31 NASA Expands Industry Partnerships via Tipping
Point and ACO Programs to Accelerate Key Space Tech
Development

OVERVIEW

NASA's Space Technology Mission Directorate (STMD) has announced a significant

expansion of partnerships with the commercial space sector through its Tipping Point

and Announcement of Collaboration Opportunity (ACO) programs. This initiative

fosters the development of critical space technologies and capabilities essential for
NASA's future missions to the Moon and Mars. Recent ACO awardees for 2025-2026

include Advanced Cooling Technologies, Lunar Outpost, Made in Space, and Varda

Space Industries, signaling a robust public-private drive for space innovation and

commercial opportunity.
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Key Findings

The NASA Space Technology Mission Directorate (STMD) has announced a strategic
expansion of its collaborations with the commercial space sector, leveraging its Tipping
Point and Announcement of Collaboration Opportunity (ACO) programs. This initiative is
designed to accelerate the development of crucial space technologies and capabilities,
which are indispensable for NASA's ambitious future missions, including sustained
human presence on the Moon and eventual crewed missions to Mars. The 2025-2026
ACO selections include leading innovators such as Advanced Cooling Technologies,
Lunar Outpost, Made in Space, and Varda Space Industries, demonstrating a concerted
effort to integrate private sector agility with government expertise.

Technical Details

The Tipping Point program focuses on technologies nearing commercial readiness,
providing funding to mature them for broader adoption. In contrast, the ACO program
nurtures innovative, early-stage technological concepts that align with NASA's strategic
objectives, fostering their growth through collaborative industry partnerships. The
selected companies for 2025-2026 are advancing diverse areas of space technology:

Advanced Cooling Technologies: Developing advanced thermal management
systems crucial for mitigating extreme temperature fluctuations in spacecraft and
precision instrumentation.

Lunar Outpost: Specializing in lunar rovers, robotic exploration, and technologies for
in-situ resource utilization (ISRU) on the Moon.

Made in Space: Pioneering in-space manufacturing, including 3D printing in
microgravity and potential self-repair mechanisms for spacecraft components.

Varda Space Industries: Focused on leveraging the microgravity environment for
manufacturing high-value products, such as pharmaceuticals and high-purity
materials, in orbital factories.

These technologies are foundational for establishing sustainable lunar bases, enabling
deep-space missions, and catalyzing new commercial ventures beyond Earth.



Background & Context

NASA's Artemis program, aiming for a sustained return to the Moon as a stepping stone
to Mars, necessitates a paradigm shift in technology development. Traditional
government-led approaches alone cannot meet the aggressive timelines and diverse
technological requirements. The Tipping Point and ACO programs are designed to
bridge this gap by harnessing the speed and innovation of commercial entities. By
sharing risks and co-investing in critical technologies, NASA aims to de-risk commercial
ventures and expedite the transition of groundbreaking research into operational
capabilities, thereby fostering a vibrant space economy.

Strategic Significance & Outlook

These partnerships are expected to yield significant advancements across key areas such
as lunar surface power, ISRU, advanced propulsion, and in-space manufacturing. NASA
envisions these collaborations reducing mission costs, enhancing operational flexibility,
and increasing the overall sustainability of space exploration. The commercialization
pathways established through these programs will not only benefit NASA's exploration
roadmap but also open new avenues for private industry, creating a fertile ground for
next-generation deep-tech national champions. Ultimately, these innovations will extend
humanity's reach further into the solar system and unlock unprecedented economic
opportunities in the final frontier.

Source: https://www.nasa.gov/space-tech-industry-partnerships/
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#32 NASA Seeks Industry Input for 'Lunar Enabling
Infrastructure Accelerator' to Advance Moon Surface
Power, ISRU, and Advanced Manufacturing

OVERVIEW

NASA has initiated a request for industry feedback on its 'Lunar Enabling

Infrastructure Accelerator' draft, aiming to accelerate the development of critical lunar

surface technologies. This effort targets key technology gaps in lunar surface power,

in-situ resource utilization (ISRU), advanced in-space manufacturing, and innovative
nanomaterials. Emphasizing breakthrough ideas and commercial partnerships, the

initiative seeks to establish a sustainable lunar presence and significantly enhance the

feasibility and efficiency of the Artemis program.

Published June 29, 2026  NASA  USA



IN DEPTH

Key Findings

NASA has launched a call for industry input on its 'Lunar Enabling Infrastructure
Accelerator' draft, a crucial step designed to fast-track the development of essential
technologies for a sustained human presence on the Moon. This initiative specifically
targets critical technology gaps in lunar surface power generation, in-situ resource
utilization (ISRU), advanced in-space manufacturing, and innovative nanomaterials. By
actively soliciting groundbreaking ideas and fostering commercial partnerships, NASA
aims to strengthen the foundational infrastructure for its Artemis program, moving
towards long-term lunar habitation and exploration.

Technical Details

The 'Lunar Enabling Infrastructure Accelerator' program focuses on several key
technological domains:

Lunar Surface Power Systems: Development of reliable power generation and
storage solutions for lunar operations, capable of withstanding extreme temperature
fluctuations and the prolonged lunar night. This includes advanced solar arrays,
radioisotope thermoelectric generators (RTGs), and potentially small fission power
systems.

In-Situ Resource Utilization (ISRU): Technologies for extracting and processing
lunar resources, such as regolith and water ice, into usable commodities like water,
oxygen, construction materials, and propellants. ISRU is vital for reducing reliance on
Earth-supplied provisions and enabling self-sufficient lunar bases.

Advanced In-Space Manufacturing: Capabilities for fabricating and repairing
components and structures in space or on the lunar surface. This overcomes the
constraints of launching pre-manufactured components from Earth and facilitates the
construction of larger, more complex structures.

Innovative Nanomaterials: Development of new materials specifically tailored for
the lunar environment, possessing properties such as radiation hardness, cryogenic
tolerance, lightweight strength, and enhanced durability for spacecraft and habitat
construction.



These technological pillars are critical for the success of future lunar bases and
exploration missions, with accelerated development through private sector engagement
being a core strategy.

Background & Context

NASA's Artemis program aims to establish a sustainable human presence on the Moon
by the late 2020s, ultimately preparing for crewed missions to Mars. Achieving these
ambitious goals necessitates a robust lunar infrastructure, which currently faces
significant technological hurdles. The 'Lunar Enabling Infrastructure Accelerator' is a
direct response to this challenge, reflecting NASA's strategic pivot towards greater
collaboration with commercial industry. This public-private partnership model is crucial
for de-risking advanced technologies, leveraging commercial innovation, and
accelerating the pace of development beyond what government agencies can achieve
alone.

Strategic Significance & Outlook

Industry feedback on the 'Lunar Enabling Infrastructure Accelerator' will critically inform
NASA's future solicitations and investment priorities. This will drive rapid advancements
in lunar power, ISRU, advanced manufacturing, and nanomaterials, establishing the
technological foundation for autonomous and sustainable lunar operations.
Furthermore, this initiative is poised to catalyze a nascent lunar economy, creating new
market opportunities for private enterprises and transforming humanity's reach into
space from a series of expeditions to a sustained, multi-planetary presence. The long-
term implications include not only scientific discovery but also the potential for off-Earth
resource utilization and industrial expansion.

Source: https://www.nasa.gov/directorates/stmd/nasa-seeks-industry-input-to-accelerate-lunar-surface-
technologies/
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#33 LambdaVision to Commercialize Microgravity-
Manufactured Artificial Retinas After 9 Successful ISS
Experiments

OVERVIEW

Biotech startup LambdaVision plans to commercialize artificial retinas manufactured

in microgravity for the treatment of retinal degeneration, following nine successful

experiments aboard the International Space Station (ISS). The company developed an

automated production system that overcomes non-uniform layer formation issues
encountered on Earth due to gravity. With plans to transition manufacturing to

commercial space stations like Starlab and Vast's Haven post-ISS retirement,

LambdaVision demonstrates strong commercial viability for in-space

biomanufacturing. This breakthrough paves the way for high-purity, high-

performance medical devices previously challenging to produce on Earth.

Published July 01, 2026  International Space Station National Lab (ISS National Lab)  USA



IN DEPTH

Key Findings

Biotechnology firm LambdaVision has announced its intent to commercialize artificial
retinas manufactured in the microgravity environment of space, leveraging an
automated production system refined through nine successful experiments aboard the
International Space Station (ISS). This pioneering approach effectively resolves the
challenges of non-uniform layer formation inherent in terrestrial manufacturing, enabling
the production of high-purity and highly functional artificial retinas for the treatment of
retinal degenerative diseases. The company plans to continue its in-orbit manufacturing
operations on future commercial space stations, such as Starlab and Vast's Haven, after
the ISS's planned decommissioning, underscoring the growing commercial viability of
space-based production.

Technical Details

LambdaVision's artificial retina is constructed using bacteriorhodopsin, a light-converting
protein that transforms light into electrical signals. On Earth, gravity causes
sedimentation and convection, leading to inconsistent protein layer formation and
variability in the final product's quality and functionality. In contrast, the microgravity
environment of space allows for uniform layer deposition, critical for achieving precise
nanometer-scale control over protein layering. Through extensive R&D on the ISS,
LambdaVision developed an automated manufacturing system that capitalizes on this
unique advantage, enabling the efficient production of artificial retinas with superior
uniformity and functional integrity. This enhanced quality is expected to lead to more
effective and reliable treatment options for patients suffering from blindness.



Background & Context

Retinal degenerative diseases affect millions globally, with limited effective treatment
options. Artificial retinas represent a promising avenue for vision restoration, but quality
and manufacturing costs have been significant hurdles. Microgravity manufacturing has
emerged as a new frontier for producing ultra-pure and homogeneous materials, with
potential applications spanning pharmaceuticals, semiconductors, and advanced alloys.
LambdaVision's success is a landmark achievement, demonstrating that space-based
manufacturing is moving beyond research into tangible commercial medical products.
This development is significant for both the space industry, by creating demand for
commercial space stations, and the biotechnology sector, by offering new solutions for
previously intractable manufacturing challenges.

Strategic Significance & Outlook

LambdaVision's artificial retinas are initially targeted at patients with conditions such as
retinitis pigmentosa and age-related macular degeneration. The superior quality of
products manufactured in orbit is expected to enhance efficacy and safety profiles in
clinical trials, accelerating market introduction. The company's strategic pivot to
commercial space stations signifies the maturation of space-based manufacturing into a
sustainable business model. This success is likely to encourage other biopharmaceutical
and advanced materials companies to explore microgravity manufacturing, accelerating
the trend towards using space as a new 'production hub.' In the long term, this could
lead to the production of various high-value products in space that are either impossible
or prohibitively expensive to manufacture on Earth, opening up new dimensions for
industrial innovation.

Source: https://www.prnewswire.com/news-releases/biotech-startup-turns-to-space-to-manufacture-
artificial-retinas-for-treating-blindness-302815845.html
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#34 German SPRIND Launches 'Orbital Bioworks'
Challenge, Offering Up to €1.65M for Microgravity
Drug Development

OVERVIEW

Germany's Federal Agency for Disruptive Innovation (SPRIND) has launched the

'Orbital Bioworks' challenge to unlock the potential of microgravity for drug

development and biomanufacturing. The initiative targets three key areas: cell-free

peptide manufacturing, stem cell differentiation, and organ-on-a-chip drug testing,

providing up to 1.65 million euros per team. SPRIND aims to secure technological and

industrial sovereignty for in-orbit production in Europe, potentially leading to

breakthroughs in the pharmaceutical industry and diversifying the space economy.

Published Date unknown  SPRIND (German Federal Agency for Disruptive Innovation)
Germany



IN DEPTH

Key Findings

The German Federal Agency for Disruptive Innovation (SPRIND) has initiated the 'Orbital
Bioworks' challenge, a bold program designed to catalyze research and development in
drug discovery and biomanufacturing within the microgravity environment. This
ambitious undertaking focuses on three critical areas: cell-free peptide manufacturing,
controlled stem cell differentiation, and organ-on-a-chip drug testing, with selected
teams eligible for significant funding of up to 1.65 million euros each. SPRIND's
overarching goal is to establish Europe's technological and industrial leadership in orbital
bioproduction, fostering a new era of space-enabled healthcare solutions.

Technical Details

Microgravity offers unique advantages that can enable processes difficult or impossible
to achieve under Earth's gravity. The 'Orbital Bioworks' challenge targets these specific
areas:

Cell-Free Peptide Manufacturing: This involves synthesizing therapeutic peptides
with higher purity and efficiency in microgravity, without relying on living cells. By
minimizing gravitational sedimentation and convection, this method could reduce
impurities and improve the yield of high-quality pharmaceutical ingredients
compared to terrestrial processes.

Controlled Stem Cell Differentiation: Stem cells hold immense promise for medical
applications, but precise and uniform differentiation into specific cell types remains a
challenge. Microgravity is known to influence cell proliferation and differentiation
pathways, potentially facilitating the formation of more homogeneous cell
populations and complex tissue structures in three-dimensional cultures that are
unattainable on Earth.

Organ-on-a-Chip Drug Testing: Organ-on-a-chip devices, which mimic human
organ functions, are valuable tools for drug screening and an alternative to animal
testing. In microgravity, these chips could provide more physiologically relevant
models, enabling more accurate assessments of drug toxicity and efficacy. This could
significantly streamline drug discovery and improve success rates in clinical trials.



These technologies have the potential to deliver breakthroughs in pharmaceutical
research, advance regenerative medicine, and ultimately expand treatment options for
patients.

Background & Context

The commercial viability of in-space biomanufacturing has seen rapid growth, evidenced
by initiatives like LambdaVision's artificial retina production. SPRIND's 'Orbital Bioworks'
challenge signals Europe's intent to become a frontrunner in this critical emerging field.
While Europe possesses a strong foundation in biotechnology research, its commercial
space activities have lagged behind other regions. This challenge is a strategic endeavor
to bridge that gap, propelling Europe's scientific and industrial communities to the
forefront of space biomanufacturing. The potential for cost reduction, increased
efficiency in drug development, and the creation of novel pharmaceuticals could impact
a multi-billion Euro market.

Strategic Significance & Outlook

The technologies developed through the 'Orbital Bioworks' challenge are expected to
not only revolutionize pharmaceutical manufacturing processes but also contribute to
the advancement of life-support systems for future space habitats. SPRIND's substantial
funding of up to 1.65 million euros provides a critical incentive for research teams to
pursue high-risk, high-reward projects in their early stages. Success in this challenge
could position Europe as a global leader in space biotechnology, contributing to
solutions for terrestrial medical challenges while building a new pillar of the space
economy. This will further diversify commercial activities in space and strengthen
Europe's technological autonomy and competitive standing on a global scale.

Source: https://www.sprind.org/en/actions/challenges/orbital-bioworks
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#35 China's LandSpace Advances Reusable Rocket Tech
with Stainless Steel ZQ-3 and World's First Methalox
ZQ-2 Orbital Success

OVERVIEW

Chinese commercial space firm LandSpace is advancing its reusable rocket

technology with the ZQ-3, featuring a stainless steel airframe for enhanced reentry

temperature resistance, a departure from traditional aluminum alloys. The company

successfully orbited the ZQ-2 in 2023, marking the world's first methane-liquid
oxygen (methalox) fueled rocket, which offers cleaner combustion and lower

maintenance for reusability. These innovations position China as a significant player in

reducing space launch costs and enhancing sustainability on the global stage.

Published July 03, 2026  The World of Chinese  China



IN DEPTH

Key Findings

China's commercial space company, LandSpace, is making significant strides in reusable
rocket technology. A notable development is the ZQ-3, its next-generation reusable
launch vehicle, which features an airframe constructed from stainless steel instead of
traditional aerospace-grade aluminum alloys. This design choice dramatically enhances
the rocket's resistance to extreme temperatures during atmospheric reentry, thereby
boosting its reusability. Furthermore, LandSpace achieved a global first in 2023 by
successfully putting the ZQ-2, a methane-liquid oxygen (methalox) fueled rocket, into
orbit. This represents a breakthrough for reusable rocket systems, offering cleaner
combustion and improved operational efficiency.

Technical Details

ZQ-3 Rocket's Stainless Steel Airframe: While aluminum alloys have historically been
favored for lightweight rocket construction, reusable rockets demand superior heat
resistance and structural integrity to withstand multiple atmospheric reentries. The
stainless steel employed in the ZQ-3 is designed to mitigate material degradation under
extreme thermal stress, enabling numerous missions over an extended period. This
material choice is expected to substantially reduce maintenance costs and manufacturing
cycles, enhancing the overall operational efficiency of the launch system.

ZQ-2 Rocket's Methalox Propulsion System: The ZQ-2 utilizes methane as fuel and
liquid oxygen as an oxidizer. Methalox propulsion offers significantly cleaner combustion
compared to traditional kerosene fuels, leading to minimal soot deposition and reduced
internal contamination of rocket engines. This 'clean burn' characteristic is crucial for
reusable engines, simplifying maintenance procedures and extending engine lifespan.
Additionally, methane is more readily available and easier to produce from in-situ
resources (ISRU) on future lunar or Martian missions, offering a distinct advantage for
deep-space exploration. The ZQ-2's orbital success validated the practical application of
this advanced propulsion technology.



Background & Context

Reusable rocket technology has become a dominant trend in the global space industry,
spearheaded by companies like SpaceX with its Falcon 9. The dramatic reduction in
launch costs enabled by reusability is a game-changer for satellite communications,
space tourism, and planetary exploration, prompting substantial investments from
nations and private entities worldwide. China, aiming to solidify its status as a leading
space power, is accelerating reusable rocket development through both state-backed
initiatives and private enterprises. Commercial companies like LandSpace, by integrating
advanced materials and propulsion technologies, are bolstering China's competitive
position in the global space launch market.

Strategic Significance & Outlook

LandSpace's advancements with the ZQ-3 and its methalox propulsion technology will
significantly enhance China's reusable launch capabilities and further drive down the cost
of access to space. The stainless steel airframe of the ZQ-3 could be a game-changer in
the space launch market, enabling frequent and robust reusability. Moreover, the
methalox fuel technology broadens the possibilities for producing propellants from local
resources on extraterrestrial bodies like the Moon and Mars, which is critical for future
deep-space exploration missions. These achievements by LandSpace demonstrate that
China's space industry is at the forefront of technological innovation and is poised to
play a pivotal role in the global space economy.

Source: https://www.theworldofchinese.com/2026/07/china-building-own-falcon-9-reusable-rockets/
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#36 NASA Unveils 'HPSC' Processor, Advanced Thermal
Tech, and IPEx Regolith Excavator for Sustainable Lunar
Missions

OVERVIEW

NASA has unveiled significant advancements in lunar surface technologies aimed at

enabling a sustained human presence on the Moon. Key among these is the High-

Performance Spaceflight Computing (HPSC) project, a next-generation radiation-

hardened multi-core processor offering 100 times the computational power of
current spaceflight computers. Additionally, advanced thermal technologies for

extreme lunar temperatures and the Infrastructure Pilot Excavator (IPEx) for lunar

regolith mining and transport are under development. These innovations are critical

for building and operating lunar bases within the Artemis program.

Published July 03, 2026  NASA  USA



IN DEPTH

Key Findings

NASA has announced a suite of groundbreaking lunar surface technology advancements,
pivotal for establishing and sustaining human presence on the Moon. Central to these
developments is the High-Performance Spaceflight Computing (HPSC) project, a next-
generation radiation-hardened multi-core processor designed to deliver 100 times the
computational capability of current spaceflight computers. Complementing this, NASA is
also developing advanced thermal management systems to cope with the Moon's
extreme temperatures, and the Infrastructure Pilot Excavator (IPEx) for efficient lunar
regolith mining and transportation. These integrated technologies are poised to
significantly enhance the feasibility and operational capacity of the Artemis program.

Technical Details

The core technological advancements detailed by NASA include:

High-Performance Spaceflight Computing (HPSC) Project: The HPSC is a cutting-
edge radiation-hardened multi-core processor slated to offer a staggering 100-fold
increase in computing power compared to current flight computers. This processor is
engineered to handle demanding tasks such as real-time data processing, advanced
navigation, robotic control, and complex habitat systems management on the lunar
surface. Its radiation-hardened design ensures high reliability in the harsh space
environment, crucial for increasing autonomy and scientific data analysis capabilities
for future lunar and Martian missions.

Advanced Thermal Technologies: The lunar surface experiences extreme
temperature swings, from over 100°C in direct sunlight to below -170°C in shadow.
NASA is developing new insulation materials and active thermal rejection systems to
protect spacecraft, equipment, and human habitats from these conditions. This
includes high-performance cryogenic insulation blankets and efficient loop heat
pipes, vital for enhancing the safety and longevity of lunar exploration efforts.



Infrastructure Pilot Excavator (IPEx): IPEx is an automated excavator designed for
efficient mining and transport of lunar regolith. Lunar regolith can be utilized as a
construction material for habitats, as radiation shielding, and as a source for
extracting water and oxygen through in-situ resource utilization (ISRU). Machines like
IPEx are indispensable for constructing large-scale lunar infrastructure, enabling
autonomous and sustainable operations on the Moon.

Background & Context

NASA's Artemis program aims to establish a sustainable human presence on the Moon
as a foundational step for future human missions to Mars. The success of this ambitious
endeavor hinges on the development of innovative technologies capable of operating
autonomously and efficiently in the Moon's challenging environment. High-performance
computing, robust thermal management, and capabilities for exploiting local resources
are key to enabling long-duration stays without complete reliance on Earth-supplied
provisions. These technological developments are being accelerated through extensive
collaboration with commercial partners, contributing to the broader growth of the space
economy.

Strategic Significance & Outlook

The HPSC processor will likely become the core computing platform for future lunar
rovers, landers, and base operations, enabling onboard data analysis and mitigating the
effects of communication delays with Earth. Advancements in thermal technology will
provide greater design flexibility for human habitats and scientific instruments on the
Moon, while excavators like IPEx will dramatically improve the efficiency of construction
and resource extraction activities. The integration of these technologies will lay a robust
foundation for NASA's planned Artemis Base Camp by the 2030s, paving the way for a
future where humanity can live and work on the Moon for extended periods, and
ultimately push further into the solar system.

Source: https://www.nasa.gov/lunar-surface-technology/
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#37 NASA Awards $590.4M for Four Lunar Lander
Missions by 2028 to Astrobotic, Firefly, and Intuitive
Machines

OVERVIEW

NASA has awarded new contracts totaling $590.4 million to three commercial space

companies—Astrobotic, Firefly Aerospace, and Intuitive Machines—to deliver four

lunar lander missions to the Moon by the end of 2028 under the Commercial Lunar

Payload Services (CLPS) program. Astrobotic received two awards, while Firefly
Aerospace and Intuitive Machines each secured one. This significant investment is a

critical milestone for the Artemis program, accelerating private sector lunar

exploration capabilities and signaling future solicitations for lunar power, resource

utilization, and nanomaterial development.
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IN DEPTH

Key Findings

NASA has awarded contracts totaling $590.4 million to three commercial space
companies—Astrobotic, Firefly Aerospace, and Intuitive Machines—for four lunar lander
missions targeting the Moon by the end of 2028, as part of its Commercial Lunar Payload
Services (CLPS) program. Pittsburgh-based Astrobotic secured two missions, while Firefly
Aerospace and Intuitive Machines, both based in Texas, each received one. This
substantial investment marks a pivotal step in NASA's strategy to commercialize lunar
exploration and further propels the ambitious goals of the Artemis program.

Technical Details

The CLPS program is designed to integrate NASA-developed scientific instruments and
technology demonstration payloads onto commercial lunar landers, leveraging private
sector innovation for lunar surface delivery services. Under these new contracts, each
selected company will deploy its unique lunar lander and operational capabilities to
transport NASA payloads to distinct regions of the Moon. These missions are crucial for
gathering scientific data from unexplored areas, including the lunar south pole, testing
technologies essential for future human activities, and investigating lunar resources.
Specifically, the landers are expected to perform missions such as:

Astrobotic: Two missions focused on payload delivery to previously untouched lunar
regions, likely involving environmental data collection, regolith characterization, and
ice presence investigations.

Firefly Aerospace: One mission aiming to provide a lander with higher payload
capacity, particularly enabling access to lunar polar regions.

Intuitive Machines: One mission building upon past successes (such as the IM-1
mission) to provide reliable lunar landings and scientific observations.

These endeavors will furnish invaluable data and experience for the development of
lunar surface power, in-situ resource utilization (ISRU), and advanced communication
technologies necessary for sustained human presence.



Background & Context

The CLPS program represents NASA's strategic commitment to conducting lunar
exploration more cost-effectively and rapidly through partnerships with commercial
entities. By engaging a diverse range of companies, from established players like
Astrobotic to emerging innovators, NASA fosters competition and innovation across the
space industry. These contract awards underscore the growing maturity of commercial
space companies' capabilities to execute complex lunar missions. They highlight the
Artemis program's model of integrating government leadership with private sector
dynamism to redefine space exploration. NASA intends to use the data and lessons
learned from these missions to inform the planning and design of future lunar habitats
and crewed explorations.

Strategic Significance & Outlook

These contract awards provide a clear roadmap for lunar activities through 2028 and are
expected to further invigorate the commercial lunar services market. Successful
execution of these missions will enable regular access to the lunar surface, accelerating
technological advancements in critical areas like lunar surface power, ISRU, and
radiation-hardened nanomaterials. NASA has already announced upcoming solicitations
in these fields, encouraging innovative solutions from private industry. Ultimately, these
efforts will deepen scientific understanding of the Moon, establish vital stepping stones
for future deep-space exploration, and lay the groundwork for the Moon to become
humanity's next frontier, supporting long-term scientific and commercial endeavors.

Source: https://skyandtelescope.org/astronomy-news/nasa-announces-four-new-lunar-lander-missions-
for-2028/
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#38 Reusable Launch Vehicles Market Poised for Strong
Growth Driven by Commercial Space Missions and
Satellite Deployments

OVERVIEW

This article provides an overview of a market research report published via

openPR.com. The global reusable launch vehicle market is experiencing significant

growth, fueled by the increase in commercial space missions, expanding satellite

deployments, and growing investments in space exploration programs.
Advancements in reusable rocket technology are drastically reducing launch costs,

accelerating the expansion of the global space economy. Key market players include

SpaceX, Rocket Lab USA, Blue Origin, and Mitsubishi Heavy Industries.

Published July 02, 2026  openPR.com  International



IN DEPTH

Key Findings

This article provides an overview of a market research report published via openPR.com.
The global reusable launch vehicle (RLV) market is projected for robust expansion,
primarily driven by a surge in commercial space missions, the proliferation of satellite
constellations, and increased global investment in space exploration initiatives.
Technological advancements in RLV systems, particularly in propulsion and autonomous
landing capabilities, are playing a pivotal role in dramatically reducing launch costs and
thereby accelerating the overall growth of the space economy. Key market participants
include industry leaders such as SpaceX, Rocket Lab USA, Blue Origin, and Mitsubishi
Heavy Industries.

Technical/Clinical Details

The rapid growth in the RLV market is fundamentally enabled by innovations across
several technical domains. These include:

Advanced Propulsion Systems: Development of more efficient and reliable engines
capable of multiple firings and deep throttling for controlled descent. Methalox and
hydrogen-oxygen engines are gaining traction due to cleaner combustion and higher
specific impulse, reducing refurbishment time.

Autonomous Landing Capabilities: Sophisticated guidance, navigation, and control
(GNC) systems, combined with advanced sensing and telemetry, enable precision
landings of first-stage boosters, whether on drone ships or land-based pads. This
includes active control surfaces and high-fidelity real-time trajectory optimization.

Materials Science: Evolution in materials used for heat shields and structural
components allows for repeated exposure to extreme temperatures and stresses of
reentry and landing. Alloys and composites with improved thermal resistance and
fatigue life are crucial.

Automated Refurbishment and Maintenance: Progress in robotics and artificial
intelligence is streamlining the inspection, repair, and re-certification processes for
reusable stages, significantly reducing turnaround times and operational expenses.

These technical improvements translate directly into economic benefits, making space
access more affordable and frequent for a wider range of customers.



Background & Context

The paradigm shift towards reusable launch vehicles began with SpaceX's pioneering
efforts, demonstrating that routine, low-cost access to space was achievable. This has
ignited a global race among established aerospace companies and numerous startups to
develop their own RLV capabilities. The motivation is clear: traditional expendable
rockets render a significant portion of their hardware useless after a single launch,
incurring substantial costs. Reusability, conversely, promises to treat launch vehicles
more like aircraft, with high utilization and vastly reduced per-launch expenses. This
economic incentive is democratizing space, allowing for the deployment of mega-
constellations for global internet access, enhanced Earth observation, and more
ambitious scientific and exploratory missions.

Strategic Significance & Outlook

The strong growth in the reusable launch vehicle market signals a fundamental
transformation in how humanity accesses and utilizes space. For investors, this sector
presents compelling opportunities in companies at the forefront of propulsion, materials,
robotics, and launch services. For engineers and researchers, it drives demand for
innovation in robust systems capable of extreme performance and high cycle life.
Reduced launch costs will facilitate the expansion of space-based services, from IoT
connectivity to climate monitoring, and enable more nations and private entities to
participate in the space economy. The continued evolution of RLVs is not just about
cheaper launches; it's about unlocking entirely new capabilities and markets in the final
frontier, leading to an increasingly interconnected and space-dependent global
infrastructure.

Source: https://www.openpr.com/news/4567098/reusable-launch-vehicles-market-set-for-strong-growth-
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#39 SBA and NASA Sign 'SBIC-NASA Initiative' MOU to
Bolster Private Investment in Space Exploration Supply
Chain

OVERVIEW

The U.S. Small Business Administration (SBA) and NASA have signed a Memorandum

of Understanding (MOU) to enhance private investment in America's space

exploration supply chain. This 'SBIC-NASA Initiative' will connect small businesses

with NASA's strategic technology priorities and financing opportunities through the
SBA's Small Business Investment Company (SBIC) program. Focus areas include

energy production, infrastructure, nuclear propulsion, advanced software, and

specialized materials, aiming to accelerate space economy growth and strengthen the

supply chain. This is expected to drive critical technology development for lunar and

Martian missions.
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IN DEPTH

Key Findings

The U.S. Small Business Administration (SBA) and NASA have formally signed a
Memorandum of Understanding (MOU) to significantly boost private investment within
America's burgeoning space exploration supply chain. This landmark 'SBIC-NASA
Initiative' aims to strategically align NASA's identified technology priorities with capital
access for small businesses through the SBA's robust Small Business Investment
Company (SBIC) program. This collaboration is designed to accelerate the growth of the
space economy and fortify the technological foundation required for future lunar and
Martian missions.

Technical Details

The SBIC-NASA Initiative will target a diverse array of critical space technologies and
infrastructure, with a particular focus on the following key areas:

Energy Production, Infrastructure, and Storage: Developing sustainable power
generation and energy management systems essential for lunar bases and deep-
space missions, including advanced solar arrays, battery technologies, and fission
surface power systems.

Nuclear Power and Propulsion: Advancing highly efficient and reliable nuclear
technologies critical for long-duration deep-space travel and operations in extreme
lunar and Martian environments.

Advanced Software, Avionics, and Communications Systems: Technologies
enabling autonomous spacecraft operations, real-time data processing, and high-
bandwidth communication with Earth. This encompasses AI, machine learning, and
radiation-hardened computing solutions.

Specialized Materials: Developing lightweight, high-strength materials capable of
withstanding extreme temperatures, vacuum conditions, and radiation, such as
advanced composites and self-healing materials.

Biomedical and Life Support Technologies: Innovations in medical systems,
radiation protection, and closed-loop life support necessary for maintaining astronaut
health during extended space missions.



By stimulating private investment in these specific technological domains, the initiative
aims to overcome technical bottlenecks and accelerate innovation across the space
sector.

Background & Context

The space industry is undergoing rapid expansion, driven not only by government
programs but also by burgeoning private sector innovation and investment. Major
initiatives like NASA's Artemis program are increasingly reliant on the capabilities and
agility of commercial partners. However, space technology development is highly
capital-intensive, and access to funding, especially for early-stage small businesses,
remains a significant challenge. The SBA's SBIC program has a proven track record of
catalyzing private venture capital investment into small businesses. This MOU
strategically applies this successful model to the space sector, linking government
strategic needs with private innovation to enhance the competitiveness and resilience of
the American space industry.

Strategic Significance & Outlook

The SBIC-NASA Initiative is poised to channel hundreds of millions of dollars in private
capital into the U.S. space exploration supply chain, representing substantial growth
opportunities for small businesses. This capital injection will accelerate the market entry
of innovative technologies and foster new commercial ventures in space. In the long
term, it is expected to significantly contribute to the maturation of foundational
technologies required for lunar base construction, Martian missions, and the overall
development of the low Earth orbit economy. This strategic partnership will solidify
American leadership in space and play an indispensable role in shaping the next-
generation space technology ecosystem, ensuring a robust and innovative supply chain
for decades to come.

Source: https://www.sba.gov/article/2026/06/30/sba-nasa-sign-memorandum-agreement-strengthen-
investment-americas-space-exploration-supply-chain
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#40 In-Orbit Computing Race Heats Up: Starcloud-1
with NVIDIA H100 and China's ADA Space Accelerate
Space Data Centers

OVERVIEW

The competition for in-space data processing is intensifying, with the concept of

orbital data centers (ODCs) gaining traction. The Starcloud-1 satellite, equipped with

NVIDIA H100 chips, has successfully trained Google AI models, while China's ADA

Space launched the first 12 satellites of its 2,800-strong constellation for in-orbit AI
processing. Sophia Space plans to provide megawatt-class power with its 'TILEs' thin

satellites, collectively promising a dramatic leap in space AI and data processing

capabilities, opening new opportunities in the space economy.

Published July 01, 2026  Aerospace America - AIAA  USA



IN DEPTH

Key Findings

The race for in-space data processing capabilities is rapidly accelerating, bringing the
concept of orbital data centers (ODCs) closer to reality. This trend is highlighted by the
Starcloud-1 satellite, which successfully trained Google AI models using NVIDIA H100
chips in orbit, and China's ADA Space, which has launched the initial 12 satellites of its
ambitious 2,800-satellite constellation designed for in-orbit AI processing. Furthermore,
Sophia Space aims to deliver megawatt-class power via its innovative 'TILEs' thin
satellites, collectively promising a significant leap in high-performance computing and AI
processing in space, which is expected to unlock new opportunities across the space
economy.

Technical Details

The realization of orbital data centers is underpinned by several key technological
advancements:

High-Performance AI Chips in Space: The Starcloud-1 satellite successfully
integrated NVIDIA's powerful H100 AI chip and demonstrated its ability to train
Google AI models directly in orbit. This capability signifies a paradigm shift, enabling
large-scale AI computations traditionally performed in terrestrial data centers to occur
in space. This reduces data transfer latency, enhances real-time processing, and
improves data security. Ongoing innovations focus on radiation hardening and
efficient thermal management to ensure chip longevity and performance in harsh
space environments.

Large Satellite Constellations for AI Processing Networks: China's ADA Space is
deploying a massive constellation of 2,800 satellites, with the first 12 already
launched. These satellites are designed to perform AI inference and processing
directly on board, handling vast amounts of data from Earth observation,
communication, and navigation. By processing data at the source, they reduce the
demand on downlink bandwidth and accelerate analysis, transmitting only actionable
insights to Earth.



Megawatt-Class Space Power Generation: High-performance computing in orbit
necessitates substantial power. Sophia Space's developing 'TILEs' (Thin-Integrated
Large-area Enclosures) satellites are designed to provide megawatt-class power, far
exceeding traditional satellite capabilities. This innovation is crucial for powering
future orbital data centers, large-scale in-space manufacturing facilities, and
ambitious deep-space exploration missions. The thin-film design allows for efficient
deployment and significant power generation from solar energy.

Background & Context

Terrestrial data centers face challenges related to immense energy consumption, physical
security, and geographic limitations. Moreover, the sheer volume of data collected by
Earth observation satellites often overwhelms downlink bandwidth, leading to delays in
processing and analysis. The concept of in-orbit computing and space data centers
emerged as a transformative solution to these issues. By processing data at its point of
generation (in space), only essential information needs to be transmitted to Earth,
reducing communication loads, enhancing real-time decision-making, and fostering
autonomous operations. This creates fertile ground for new service models and business
opportunities within the burgeoning space economy.

Strategic Significance & Outlook

The intensifying competition in in-orbit computing is poised to redefine the role of AI in
space and impact various industries globally. Real-time analysis by onboard AI will
enable faster and more precise responses in sectors such as Earth observation, weather
forecasting, disaster monitoring, defense, and deep-space exploration. The adaptation of
high-performance chips like NVIDIA's H100 for space applications ensures continuous
improvement in space computing capabilities as hardware evolves. ADA Space's
constellations and Sophia Space's power technologies are foundational elements of
future space infrastructure, transforming space from merely a data collection point into a
platform for advanced data processing and service delivery. This trend has the potential
to exponentially expand the scale and scope of the space economy, driving innovation
and enabling unprecedented capabilities for humanity.

Source: https://aerospaceamerica.aiaa.org/features/inside-the-space-data-race/
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#41 Rocket Lab Continues Electron First Stage
Reusability Development with Focus on Ocean
Recovery

OVERVIEW

Rocket Lab's Electron rocket completed its latest flight on June 26, 2026, as the

company continues developing first stage reusability. Shifting from helicopter air

capture, Rocket Lab is now concentrating on ocean landing recovery. Recovered

Rutherford engines have successfully completed five hot-fire tests, proving their
reflight capability. This approach aims to reduce launch costs and enhance

sustainability in the small satellite launch market, reinforcing Rocket Lab's position in

the competitive space launch services sector.

Published June 26, 2026  Wikipedia (Rocket Lab Electron)  USA



IN DEPTH

Key Findings

Rocket Lab's Electron launch vehicle successfully completed its most recent mission on
June 26, 2026, while concurrently advancing its first stage reusability program. The
company has notably pivoted its recovery strategy, moving away from its previous
helicopter air capture attempts to focus on ocean landing and recovery of the first stage
booster. Significantly, a recovered Rutherford engine has successfully undergone five
hot-fire tests, confirming its readiness for reflight and marking a critical milestone
towards operational reusable rocket technology.

Technical Details

The Electron rocket is a two-stage launch vehicle specifically designed for the small
satellite market. Rocket Lab is aggressively pursuing first-stage reusability to reduce
launch costs and increase launch cadence.

Shift in Recovery Methodology: Previously, Rocket Lab attempted to capture the
descending first stage, guided by a parachute, mid-air with a helicopter. This
challenging method proved operationally complex and highly dependent on weather
conditions. The company has now transitioned to a more reliable and scalable ocean
landing recovery strategy. The booster executes a controlled descent and soft
splashdown in the ocean, after which it is recovered by a specialized vessel.

Rutherford Engine Reusability: The Electron's first stage is powered by Rocket Lab's
proprietary electric-pump-fed Rutherford engines. Post-recovery, these engines
undergo extensive inspection and testing to verify their integrity and performance for
reuse. Crucially, a recovered Rutherford engine has successfully completed five full-
duration hot-fire tests, demonstrating its durability and readiness for multiple
missions under actual flight conditions. This engine reusability is a key factor in
achieving significant launch cost reductions.

Data Acquisition and Improvement: Each recovery mission provides invaluable data
on reentry thermal loads, structural integrity, and engine health. This data is critical
for optimizing future reusable system designs and refining operational processes,
essential for improving reusability rates and establishing high reliability.



Background & Context

Reusable rocket technology, famously pioneered by SpaceX with its Falcon 9, holds the
promise of dramatically reducing space launch costs and increasing launch frequency.
This trend has permeated the small satellite launch market, compelling companies like
Rocket Lab to invest heavily in reusability to maintain a competitive edge. With the rapid
proliferation of small satellite constellations, there is an immense demand for low-cost,
high-cadence launch services. Rocket Lab's evolving reusability strategy is a direct
response to these market demands, aiming to enable more sustainable access to space.

Strategic Significance & Outlook

The successful establishment of Rocket Lab's ocean recovery-based reusability for the
Electron rocket will further solidify its leadership in the small satellite launch market. A
more reliable recovery method coupled with a proven reusable Rutherford engine will
lead to further cost reductions and enable multiple launches per year, making it an
increasingly attractive option for customers. Looking ahead, Rocket Lab plans to apply
reusable technology to its larger Neutron rocket, positioning the company as a leader in
democratizing access to space. This will accelerate the growth of the overall space
economy and foster an environment ripe for further innovation, enabling a new
generation of space-based services and capabilities.

Source: https://en.wikipedia.org/wiki/Rocket_Lab_Electron
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#42 China's CAS Space Successfully Completes Long-
Duration Certification Test for 110-Ton Thrust
Kinecore-2 Engine for Reusable Kinetica-2 Rocket

OVERVIEW

Chinese commercial space firm CAS Space has successfully completed a long-

duration certification test for its 110-ton thrust liquid oxygen/kerosene Kinecore-2

engine, designed for the reusable Kinetica-2 (Lijian-2) launch vehicle. The engine

achieved a burn time of 620 seconds, approximately 3.5 times the actual flight
requirement, and set a record for 400 seconds of stable single-engine ignition. This

milestone is crucial for China's reusable rocket development, promising significant

contributions to future space launch cost reductions and operational efficiency.

Published June 30, 2026  CGTN  China



IN DEPTH

Key Findings

Chinese commercial space company CAS Space has successfully completed a long-
duration certification test for its Kinecore-2 liquid oxygen/kerosene engine, a critical
component for the reusable Kinetica-2 (Lijian-2) launch vehicle. During the test, the
engine achieved a continuous burn time of 620 seconds, which is approximately 3.5
times the duration required for actual flight missions. Furthermore, it set a new record
for 400 seconds of stable combustion during a single ignition, unequivocally
demonstrating the Kinecore-2's high reliability and performance. This success marks a
pivotal achievement in China's reusable rocket technology development, poised to
significantly enhance its competitiveness in the global space launch market.

Technical Details

The Kinecore-2 engine is a 110-ton thrust liquid oxygen/kerosene propulsion system
specifically engineered to serve as the main propulsion unit for CAS Space's Kinetica-2
(Lijian-2) launch vehicle and its heavy-lift reusable variant. The successful long-duration
certification test validated several crucial technical aspects:

Extended Continuous Burn: The 620-second burn duration demonstrates the
engine's ample capability to cover complex burn profiles required for orbital insertion
and reusable mission scenarios. This indicates the engine can endure prolonged
operation and reliably execute multiple ignition and re-ignition sequences.

Stability and Reliability: The record of 400 seconds of stable combustion
underscores the exceptionally high level of stability in the engine's design and
manufacturing. For reusable rocket engines, combustion stability is paramount for
ensuring both safety and operational reliability across multiple flights.

Suitability for Reusability: Liquid oxygen/kerosene engines are generally considered
amenable to reuse due to their relatively cleaner combustion characteristics and ease
of refurbishment. The long-duration certification test suggests the engine possesses
the necessary durability for repetitive use and is designed to allow for rapid
inspection and maintenance between flights.

The success of this engine is an indispensable factor for China to stand shoulder-to-
shoulder with nations possessing advanced reusable rocket technology, such as SpaceX.



Background & Context

Reusable rocket technology remains a top priority in the global space industry,
promising dramatic reductions in launch costs and increased launch frequency. China is
aggressively pursuing space development as a national strategy, with private enterprises
rapidly gaining traction in this domain. CAS Space, founded with investment from the
Chinese Academy of Sciences (CAS), leverages a blend of national R&D capabilities and
commercial agility to develop advanced rocket technologies in a relatively short
timeframe. The Kinecore-2 engine's success is critical for enhancing China's international
competitiveness in the space launch market and for bolstering its capacity to support
large-scale missions, such as future space station construction and lunar/Martian
exploration, with indigenous technology.

Strategic Significance & Outlook

The successful long-duration certification test of the Kinecore-2 engine represents a
major step towards the operational deployment of the Kinetica-2 rocket. Once
operational, this launch vehicle will significantly boost China's access-to-space
capabilities, allowing it to offer more competitive launch services to domestic and
international clients. Demand for reusable heavy-lift rockets, particularly for deploying
low Earth orbit (LEO) satellite constellations and supporting future deep-space
exploration missions, is continuously rising. CAS Space's achievement lays the foundation
for China's commercial space industry to establish a strong presence in the global
market, injecting new dynamism into the evolving space economy.

Source: https://news.cgtn.com/news/2026-06-30/Lijian-2-reusable-rocket-engine-completes-long-
duration-test--1OoSOQE12Hm/p.html
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#43 Versiv Composites Details Key Properties of
Multilayer Insulation Blankets for Spacecraft Thermal
Management

OVERVIEW

Versiv Composites has published a comprehensive explanation of the key properties

of Multilayer Insulation (MLI) blankets, crucial for thermal management in the harsh

space environment. MLI blankets effectively impede radiative heat transfer through a

layered structure of reflective films and spacers, protecting spacecraft hardware from
extreme temperature fluctuations. Essential characteristics also include electrostatic

discharge (ESD) prevention, atomic oxygen protection, contamination control, low

outgassing performance, and protection against solar and cosmic radiation, making

them fundamental for passive thermal control in successful missions.

Published June 30, 2026  Versiv Composites  International



IN DEPTH

Key Findings

Versiv Composites has released a detailed explanation of the critical properties of
Multilayer Insulation (MLI) blankets, highlighting their indispensable role in protecting
spacecraft from the severe thermal conditions of space. MLI blankets, through their
precise layered construction of reflective films and spacer materials, efficiently retard
radiative heat transfer, thereby safeguarding spacecraft electronics and internal systems
from extreme temperature variations. The explanation emphasizes not only thermal
control but also the importance of various electrical and environmental resistances
offered by MLI blankets, including electrostatic discharge (ESD) prevention, atomic
oxygen protection, contamination control, low outgassing performance, and protection
against solar and cosmic radiation.

Technical Details

The functionality of MLI blankets stems from their multi-layered design. They consist of
several thin, reflective film layers (typically polymer films coated with aluminum or gold)
separated by vacuum or low-conductivity spacer materials. This structure causes heat to
be reflected between layers, effectively suppressing convection and conduction, and
minimizing radiative heat transfer. Key properties provided by MLI blankets for
spacecraft include:

Superior Thermal Control: Essential for maintaining spacecraft internal temperatures
within specified operational ranges, either by blocking solar heat input or preventing
heat loss to deep space.

Electrostatic Discharge (ESD) Prevention: In space, charge can accumulate on
spacecraft surfaces, potentially causing equipment failure. Conductive surfaces on MLI
blankets help prevent charge buildup, protecting against ESD damage.

Atomic Oxygen (AO) Protection: In Low Earth Orbit (LEO), atomic oxygen degrades
spacecraft materials. AO-resistant MLI blankets protect internal components from this
highly corrosive environment.

Contamination Control: It is crucial that the blanket materials themselves exhibit low
outgassing (release of volatile substances). Outgassing can contaminate sensitive
surfaces, such as optics, degrading their performance.



Solar and Cosmic Radiation Protection: MLI blankets also offer partial protection to
delicate internal electronics from solar wind particles and cosmic rays, which is
particularly important for long-duration missions.

Background & Context

Thermal design is one of the most critical factors directly impacting mission success in
spacecraft engineering. Without adequate temperature management, electronic
components can fail due to overheating or freezing, propulsion systems can become
inoperative, and the precision of scientific instruments can be compromised. MLI
blankets, despite their seemingly simple structure, have been an indispensable
component in spacecraft design for decades due to their exceptionally efficient passive
thermal control capabilities. As modern satellites and deep-space probes demand higher
performance, lighter weight, and smaller form factors, MLI blankets are increasingly
expected to provide enhanced performance and diverse protective functionalities.

Strategic Significance & Outlook

MLI blanket technology will grow even more critical for future space missions, especially
long-duration human and robotic missions to the Moon and Mars. The demand for even
more advanced, multifunctional MLI blankets capable of withstanding harsher
temperature extremes and radiation levels will increase. This includes the integration of
self-healing properties, active thermal control mechanisms, and manufacturing cost
reductions. Continuous innovation in MLI technology by companies like Versiv
Composites is vital for expanding the frontiers of space exploration and broadening
humanity's operational capabilities in the cosmos, underpinning the next generation of
space infrastructure and deep-space missions.

Source: https://www.versivcomposites.com/news/multilayer-insulation-blankets-key-properties-explained
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#44 Lunar Forge Unveils Plan to Construct Moon
Habitats and Reactor Shields from Regolith Using Laser
Sintering

OVERVIEW

Startup Lunar Forge has announced a groundbreaking plan to transform lunar

regolith into construction materials using laser sintering technology, building lunar

habitats and shielding structures for potential lunar fission reactors. This innovation

could fundamentally alter the economics of lunar infrastructure by drastically
reducing the immense cost of transporting building materials from Earth. The

company aims for its first lunar demonstration in 2027, followed by deploying

multiple AI-controlled autonomous systems, marking a critical step towards

sustainable lunar operations.

Published July 01, 2026  Payload  USA



IN DEPTH

Key Findings

Startup Lunar Forge has unveiled an innovative plan to leverage lunar regolith—the
Moon's dust and broken rock—as a primary construction material for building lunar
habitats and shielding structures for potential lunar fission reactors. The core of their
technology involves using laser sintering to consolidate the abundant lunar regolith,
thereby eliminating the prohibitive cost of transporting building materials from Earth.
This approach is poised to fundamentally transform the economics of lunar infrastructure
development. Lunar Forge aims to conduct its first lunar demonstration in 2027, with
subsequent plans for deploying multiple AI-controlled autonomous construction
systems, marking a significant milestone towards sustainable lunar habitation and
operations.

Technical Details

At the heart of Lunar Forge's proposed technology is the application of **Selective Laser
Sintering (SLS)** principles to lunar regolith. This process typically involves the following
steps:

Regolith Collection: Lunar rovers collect the fine lunar regolith abundant across the
Moon's surface.

Laser Sintering: The collected regolith is layered, and a high-powered laser precisely
heats and sinters the material, fusing particles together to form solid structures. This
process is analogous to terrestrial 3D printing but optimized for the lunar vacuum
environment and regolith's specific material properties. Unlike melting, sintering
binds particles without full liquefaction.

Autonomous Construction: Following initial demonstrations, the company aims to
integrate AI and robotics to deploy fully autonomous construction devices. This will
enable the efficient construction of large-scale structures without continuous human
intervention, greatly enhancing scalability.



This technology promises to drastically reduce transport costs from Earth (which can be
tens of thousands of dollars per kilogram), dramatically improving the sustainability and
economic viability of lunar operations. The resulting structures will serve as robust
shelters, protecting internal environments from the harsh lunar conditions, including
radiation, micrometeorites, and extreme temperature fluctuations.

Background & Context

With increasing global interest in the Moon, driven by initiatives like NASA's Artemis
program, long-term lunar habitation and base construction have become urgent
priorities. However, the exorbitant cost of transporting materials from Earth remains one
of the greatest impediments to lunar development. Consequently, In-Situ Resource
Utilization (ISRU) technologies, particularly those that use lunar regolith as a construction
material, are a highly active area of research. Lunar Forge's technology represents one of
the most promising approaches within ISRU, offering a pathway to move away from
Earth-dependent supply chains. Such innovations are critical for fostering a lunar
economy and expanding commercial space activities.

Strategic Significance & Outlook

Lunar Forge's 2027 lunar demonstration will be a crucial test of the practical viability of
its technology. If successful, it could be applied not only to lunar habitats but also to a
wide range of lunar infrastructure, including radiation-shielded energy installations (e.g.,
lunar fission reactors), landing pads, roads, and mining facilities. The deployment of AI-
controlled autonomous construction systems will usher in a future where complex lunar
projects can be executed with minimal human oversight. This capability will make a
permanent human presence on the Moon a tangible reality, ultimately serving as a vital
stepping stone for further deep-space exploration to destinations like Mars.

Source: https://payloadspace.com/exclusive-lunar-forge-unveils-plans-to-build-lunar-infrastructure-out-
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#45 DARPA SPCE Program Advances >85% Efficient,
Radiation-Tolerant Space Power Electronics Utilizing
GaN/SiC Wide Bandgap Semiconductors

OVERVIEW

DARPA's Space Power Conversion Electronics (SPCE) program is addressing the

efficiency limitations of traditional space power systems by developing high-

efficiency, radiation-tolerant power conversion systems exceeding 85% efficiency. The

program specifically leverages wide bandgap semiconductor technologies like
Gallium Nitride (GaN) and Silicon Carbide (SiC) to achieve dramatic increases in power

density while maintaining Earth-level performance in harsh space environments. This

innovation is expected to significantly enhance the performance and lifespan of

satellites and deep-space probes, crucial for next-generation space missions.

Published June 26, 2026  Strategic Market Research  USA



IN DEPTH

Key Findings

The Defense Advanced Research Projects Agency (DARPA)'s Space Power Conversion
Electronics (SPCE) program is spearheading a groundbreaking initiative to dramatically
improve the efficiency of power systems for space applications. The program targets the
development of power conversion systems achieving over 85% efficiency, while also
being highly resilient to the extreme radiation environment of space. By fully embracing
wide bandgap (WBG) semiconductor technologies, specifically Gallium Nitride (GaN) and
Silicon Carbide (SiC), the SPCE program aims to achieve a radical increase in power
density and sustain terrestrial-level performance in orbit. This technological
breakthrough is poised to fundamentally transform the operational capabilities of future
satellites and deep-space probes.

Technical Details

The SPCE program is driving the adoption of **Wide Bandgap (WBG) semiconductors**
to overcome the inherent limitations of conventional Silicon (Si)-based power conversion
technologies. GaN and SiC offer significant advantages over silicon:

Higher Bandgap Energy: This property enables stable operation at higher
temperatures and allows for higher voltage and current densities. Given the stringent
thermal dissipation constraints in spacecraft, highly efficient, low-heat-generating
devices are essential.

Superior Radiation Tolerance: Space radiation causes single-event effects (SEE) and
total ionizing dose (TID) damage in electronics. WBG semiconductors, due to their
inherent material properties, exhibit higher intrinsic resistance to these radiation
effects, allowing for reduced external radiation shielding compared to silicon devices.
This translates directly into reduced system mass and volume, contributing to lower
launch costs.

Higher Switching Frequencies: GaN and SiC devices can operate at significantly
higher switching frequencies. This enables a reduction in the size of passive
components like inductors and capacitors within power conversion circuits.
Consequently, the overall size and weight of power converters are substantially
diminished, leading to a dramatic increase in power density.



The program's ambitious goal is to elevate the efficiency of space-grade power
conversion systems (traditionally 60-70%) to over 85% while simultaneously achieving
substantial power density improvements. This increase in available power allows for
more sophisticated payloads and enhanced data processing capabilities on satellites and
probes.

Background & Context

As space missions become more complex and extended in duration, spacecraft power
systems are under increasing demand for higher performance and reliability. Traditional
space-grade electronics often tend to be bulky and heavy to ensure radiation hardness,
imposing significant constraints on launch costs and mission design. The SPCE program
addresses this long-standing challenge by applying recent advancements in material
science and power electronics to the space domain. GaN and SiC technologies have
already demonstrated proven success in terrestrial applications, such as electric vehicles
(EVs) and data center power supplies, making their transition to space a critical trend
accelerating breakthroughs in space technology.

Strategic Significance & Outlook

Should DARPA's SPCE program succeed, space power conversion electronics will become
dramatically smaller, lighter, and more efficient, opening up new possibilities for next-
generation spacecraft design. This will enable the integration of more scientific
instruments, communication payloads, and onboard computing systems, thereby
significantly enhancing the capabilities of deep-space exploration, Earth observation,
satellite communications, and lunar/Martian exploration missions. This technology is
expected to be a foundational enabler for the growth of the entire space economy and
for expanding the scope of human activity in space.

Source: https://www.strategicmarketresearch.com/blogs/space-power-electronics-satellite-performance
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#46 Home-Built KENSAT CubeSat to Demonstrate On-
Orbit AI Data Processing with NVIDIA Jetson Orin Nano

OVERVIEW

A home-built 2U CubeSat, 'KENSAT,' is preparing for launch to demonstrate on-orbit

AI-driven data processing capabilities. Equipped with an NVIDIA Jetson Orin Nano,

the mission aims to perform AI inference directly on the satellite, reducing the need

to transmit large volumes of raw data back to Earth. This initiative is expected to

significantly improve the efficiency of future satellite missions and decrease reliance

on powerful ground-based computing. KENSAT's success could unlock new

possibilities for distributed AI processing via small satellites.

Published July 02, 2026  Electronics For You  India



IN DEPTH

Key Findings

The home-built 2U CubeSat, named 'KENSAT,' is in its final stages of preparation for a
mission to demonstrate the feasibility of onboard AI data processing in space. This
innovative CubeSat, equipped with an NVIDIA Jetson Orin Nano processor, aims to
execute AI inference directly on the satellite, diverging from the traditional method of
downlinking vast quantities of raw data for terrestrial processing. KENSAT's successful
deployment is anticipated to dramatically enhance data processing efficiency for future
satellite missions and reduce dependence on large-scale ground-based computing
infrastructure, marking a new frontier for distributed AI in space.

Technical Details

The core of the KENSAT mission lies in deploying a high-performance AI edge
computing device into the space environment. Its primary technical features include:

NVIDIA Jetson Orin Nano Integration: KENSAT is powered by the NVIDIA Jetson
Orin Nano, a compact yet powerful AI computing module designed for edge AI
applications. This device offers high AI inference performance at low power
consumption. The project is actively addressing challenges specific to space, such as
radiation tolerance and thermal management, to ensure robust operation.

Onboard AI Inference: Traditionally, Earth observation satellites collect immense
volumes of imagery and sensor data, which are then downlinked entirely to Earth for
ground station processing. KENSAT, however, will run AI models onboard to detect
and extract features of interest (e.g., specific geological changes, anomalous
phenomena, vessel identification) in real-time. This approach significantly reduces the
data volume transmitted to Earth, optimizing communication bandwidth and
accelerating data analysis.

2U CubeSat Platform: KENSAT is designed within the standard 2U CubeSat form
factor (approximately 10cm x 10cm x 20cm). The small size and lightweight nature of
CubeSats contribute to lower launch costs and enable their potential deployment as
part of larger constellations, fostering a more resilient and distributed space
infrastructure.



Background & Context

With an explosive increase in data generated from space, existing downlink bandwidth
and ground processing capabilities are nearing their limits. In fields such as Earth
observation and Space Situational Awareness (SSA), there is an urgent need to quickly
extract valuable information from vast amounts of raw data. Onboard AI processing has
emerged as a powerful solution to this challenge, gaining significant attention in recent
years. Small satellite demonstration missions like KENSAT provide an accessible and
frequent opportunity to test this technology in space, potentially resolving bottlenecks in
the burgeoning space data economy.

Strategic Significance & Outlook

The success of the KENSAT mission will open new avenues for commercial and scientific
applications of distributed AI processing via satellites. This will enable future Earth
observation satellites to deliver more information with less communication bandwidth,
improving real-time capabilities in areas such as weather forecasting, agricultural
monitoring, disaster management, and infrastructure surveillance. For deep-space
exploration missions, it will provide foundational technology to enhance autonomous
decision-making capabilities in environments with significant communication delays.
KENSAT's achievements are expected to accelerate a future where small satellites evolve
from mere data collection platforms into autonomous, intelligent nodes, thereby
expanding the potential and impact of the global space economy.

Source: https://www.electronicsforu.com/news/home-built-satellite-set-to-test-ai-processing-directly-in-
orbit

Collected: July 03, 2026 | Automated Research System (Gemini API)

https://www.electronicsforu.com/news/home-built-satellite-set-to-test-ai-processing-directly-in-orbit
https://www.electronicsforu.com/news/home-built-satellite-set-to-test-ai-processing-directly-in-orbit


#47 NASA Releases NextSTEP-3 Appendix A Draft
Soliciting Technologies for Lunar/Cislunar Architecture,
Including Vertical Solar Arrays and ISRU Oxygen
Generation

OVERVIEW

NASA has released a draft Broad Agency Announcement (BAA) under NextSTEP-3

Appendix A, seeking to accelerate the technological maturity of critical systems for

lunar and cislunar architectures. This solicitation aims to bridge key technology gaps

such as vertical solar array systems, In-Situ Resource Utilization (ISRU) oxygen

generation, Stirling Radioisotope Generators, and in-space manufacturing. This

initiative is crucial for advancing NASA's lunar base objectives and encourages private

sector innovation for establishing a sustainable lunar presence.

Published June 29, 2026  NASA  USA



IN DEPTH

Key Findings

NASA has published a draft Broad Agency Announcement (BAA) under NextSTEP-3
Appendix A, signaling an open call for proposals to accelerate the technological
readiness of critical systems essential for lunar and cislunar (Moon-orbiting space)
architectures. This significant solicitation focuses on addressing pivotal technology gaps
including vertical solar array systems, In-Situ Resource Utilization (ISRU) oxygen
generation systems, Stirling Radioisotope Generators (RTGs), and in-space
manufacturing. This initiative is a cornerstone for propelling NASA's lunar base
objectives and actively fosters private sector innovation toward establishing a sustainable
human presence on the Moon.

Technical Details

The key technological areas targeted for proposals under NextSTEP-3 Appendix A
include:

Vertical Solar Array Systems: On the lunar surface, especially at polar regions,
traditional horizontal solar arrays suffer from reduced efficiency due to low sun angles
and extended shadowing. Vertical solar arrays are designed to capture sunlight more
effectively across various solar elevations and angles, providing more consistent
power generation. This design is particularly advantageous for long-duration power
supply in lunar polar regions.

In-Situ Resource Utilization (ISRU) Oxygen Generation Systems: Technologies for
extracting water and oxygen from lunar regolith or ice are vital for astronaut life
support, propellant production, and industrial activities on the Moon. This solicitation
seeks high-efficiency, reliable oxygen generation systems that can significantly reduce
the cost of transporting consumables from Earth.

Stirling Radioisotope Generators (RTGs): The lunar night can last for nearly two
Earth weeks, plunging temperatures to extreme lows. RTGs provide a reliable power
source by converting heat from radioactive isotope decay into electricity, ensuring
continuous operation even in shadowed areas or during lunar night. Stirling-based
RTGs are more efficient than traditional thermoelectric RTGs, providing more power
from a given amount of radioisotope fuel.



In-Space Manufacturing: Capabilities for fabricating, repairing, and assembling
components and structures in space. This technology overcomes the limitations of
launching pre-fabricated parts from Earth, enabling the construction of larger
structures and increasing mission flexibility. This includes 3D printing, automated
welding, and robotic assembly.

These technologies are paramount for establishing a sustainable lunar exploration
infrastructure, aligning with Phase 1 of the Artemis 'Moon to Mars' strategy.

Background & Context

NASA's Artemis program aims to return humans to the Moon and establish a sustained
presence for long-term exploration and eventual missions to Mars. This ambitious
endeavor critically relies on advanced technologies that can withstand the harsh lunar
environment and operate with increasing self-sufficiency. The Next Space Technologies
for Exploration Partnerships (NextSTEP) program provides a framework for NASA to
collaborate with commercial industry and academic institutions on these vital technology
developments. Appendix A's targeted solicitations aim to clearly define development
priorities, thus expediting technological maturation. This public-private partnership
model is crucial for accelerating innovation, creating new commercial opportunities, and
maintaining American leadership in space.

Strategic Significance & Outlook

Proposals under NextSTEP-3 Appendix A are expected to drive breakthroughs in core
lunar infrastructure technologies, including power, life support, and construction.
Advancements in vertical solar arrays, ISRU systems, high-performance RTGs, and in-
space manufacturing will extend human stay times on the Moon, expand opportunities
for scientific discovery, and provide critical testbeds for future crewed missions to Mars.
This initiative is poised to further accelerate the growth of the space economy and
significantly increase the likelihood of the Moon becoming a central hub for human
activity in the solar system, fostering both scientific progress and commercial enterprise
beyond Earth.

Source: https://www.nasa.gov/directorates/stmd/nextstep-3-a-lunar-enabling-technology/
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#48 U.S. Space Force Awards Orbital Composites $1.9M
Contract to Advance Robotic Additive Manufacturing
for Extreme Environment Materials

OVERVIEW

Campbell, California-based advanced manufacturing firm Orbital Composites has

secured a $1.9 million contract from SpaceWERX, the U.S. Space Force's innovation

arm. This funding supports the continued development of a robotic additive

manufacturing (AM) platform for extreme environment materials used in rocket
nozzles, heat shields, and hypersonic vehicle structures. The technology aims to

produce components capable of withstanding conditions exceeding 3,000°C and

high-velocity combustion gases, revolutionizing the supply of next-gen high-

performance materials for the space and defense industries. This contract strengthens

the Space Force's supply chain and technological superiority.
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IN DEPTH

Key Findings

Orbital Composites, an advanced manufacturing company based in Campbell, California,
has been awarded a significant $1.9 million contract from SpaceWERX, the innovation
arm of the U.S. Space Force. This contract specifically funds the ongoing development of
a robotic additive manufacturing (AM) platform for extreme environment materials,
destined for applications such as rocket nozzles, heat shields, and hypersonic vehicle
structures. Orbital Composites' technology aims to produce components that can endure
temperatures exceeding 3,000°C and high-velocity combustion gases, conditions where
conventional parts typically fail. This represents a major material technology
breakthrough for both the space and defense industries.

Technical Details

The robotic additive manufacturing platform being developed by Orbital Composites
incorporates the following key technical features:

Manufacturing of Extreme Environment Materials: This technology specializes in
producing complex and precise geometries from specialized materials, including
high-temperature ceramics, superalloys, and advanced composites. It is particularly
suited for components requiring performance under severe conditions, such as ultra-
high temperatures (exceeding 3,000°C), high-velocity combustion gases, and extreme
pressures, typical of rocket engine nozzles, heat shields, and structural elements of
hypersonic aircraft.

Robotic Additive Manufacturing (AM): The platform utilizes robotic arms to
deposit materials layer by layer, enabling the automated and highly precise
fabrication of intricate parts that are challenging to produce with traditional manual
methods or conventional manufacturing processes. This approach offers significant
design freedom, allowing for simultaneous weight reduction and performance
enhancement of components.

Supply Chain Resiliency: By providing on-demand manufacturing capabilities, this
platform reduces reliance on complex international supply chains. For strategically
vital components, it enables rapid domestic production and supply, thereby
mitigating national security risks associated with external dependencies.



This technology promises to yield components with unprecedented performance and
durability, making it indispensable for the development of next-generation spacecraft
and aerial vehicles.

Background & Context

The space and defense industries are constantly seeking cutting-edge materials and
manufacturing technologies. In areas like rocket engines and hypersonic flight vehicles,
materials capable of withstanding extremely high temperatures and pressures are
absolutely critical. Traditional manufacturing methods have often reached their limits in
meeting such specialized requirements, and they also contend with issues of cost and
lead time. SpaceWERX, through its collaborations with private companies, actively
explores innovative solutions to these challenges. This contract with Orbital Composites
signifies that the defense industry views additive manufacturing as a strategic priority,
investing aggressively in strengthening its supply chain and securing technological
superiority.

Strategic Significance & Outlook

The $1.9 million contract from SpaceWERX will significantly accelerate the development
of Orbital Composites' robotic additive manufacturing platform. Once matured, this
technology is expected to dramatically enhance the performance and reliability of space
launch systems and hypersonic weapon systems. Crucially, it will shorten development
cycles for next-generation spacecraft and defense systems by reducing component
manufacturing time and cost while offering unprecedented design freedom. In the long
term, this technology may also find applications in extraterrestrial construction activities,
such as those on the Moon or Mars, through In-Situ Resource Utilization (ISRU), thereby
playing a vital role in expanding humanity's operational reach in space.

Source: https://www.textileworld.com/textile-world/2026/06/orbital-composites-wins-u-s-space-force-
contract-to-advance-extreme-environment-materials-manufacturing/
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#49 Space Forge Focuses on 'In-Space Growth' for
High-Purity Semiconductors, Aiming for SWaP
Improvement and Enhanced Device Reliability via
Microgravity

OVERVIEW

Space Forge is dedicated to manufacturing high-purity semiconductors using 'in-

space growth' technology, leveraging microgravity's ability to eliminate material

defects. In microgravity, convection and sedimentation issues seen in terrestrial

manufacturing are absent, allowing for the production of ultra-high-purity, high-

performance materials crucial for next-generation semiconductors. This approach is

expected to lead to significant improvements in device Size, Weight, and Power

(SWaP), enhanced electrical performance, and increased device reliability, poised to

revolutionize advanced technology sectors both in space and on Earth.
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IN DEPTH

Key Findings

Space Forge is intensely focused on developing 'in-space growth' technology for high-
purity semiconductors, capitalizing on microgravity's unique ability to eliminate defects
commonly encountered in terrestrial material manufacturing processes. This pioneering
approach enables the production of ultra-high-purity and high-performance materials
essential for next-generation semiconductors. Consequently, significant improvements
are anticipated in device Size, Weight, and Power (SWaP), electrical performance, and
overall device reliability. This breakthrough technology holds the potential to
revolutionize both space technology and advanced electronics industries on Earth.

Technical Details

The core of Space Forge's 'in-space growth' technology lies in leveraging the unique
advantages microgravity offers to materials science:

Elimination of Defects: On Earth, semiconductor crystal growth processes are
susceptible to impurities and crystal defects caused by gravity-driven convection,
sedimentation, and mechanical stresses. In microgravity, these phenomena are
suppressed, allowing for the growth of more homogeneous and defect-free crystals.
This dramatically enhances the purity and structural integrity of semiconductor
materials.

Production of High-Purity Materials: Ultra-high-purity materials are critical for
maximizing the performance of electronic devices. Semiconductors grown in
microgravity are expected to exhibit significantly lower impurity levels compared to
their terrestrial counterparts, leading to improved carrier mobility and enhanced
electronic device characteristics.

Improved SWaP (Size, Weight, and Power): High-purity, high-performance
semiconductor materials enable the fabrication of smaller, more efficient electronic
components. This leads to reductions in device size, weight, and power consumption,
which are particularly advantageous for resource-constrained applications such as
spacecraft, aircraft, and portable devices.



Enhanced Device Reliability: Materials with fewer crystal defects translate to lower
device failure rates and extended operational lifetimes. This is a crucial benefit for
electronics exposed to the harsh radiation environment and extreme temperature
variations in space.

This technology is applicable not only to silicon-based semiconductors but also to next-
generation wide bandgap materials like Gallium Nitride (GaN) and Silicon Carbide (SiC).

Background & Context

Modern electronics demand semiconductors that are higher performing, smaller, and
more power-efficient. In the space industry, radiation hardness, lightweight properties,
and low power consumption are highly valued, making material purity and reliability
paramount. Terrestrial materials science and manufacturing technologies are
approaching their fundamental limits, positioning the microgravity environment as a new
frontier for breaking these bottlenecks. Companies like Space Forge are developing
commercial manufacturing platforms that utilize microgravity, thereby pioneering new
segments of the space economy. This represents a strategic endeavor to create concrete
commercial value, rather than merely engaging in research activities.

Strategic Significance & Outlook

The establishment of Space Forge's 'in-space growth' technology for high-purity
semiconductors could dramatically enhance the performance and reliability of electronic
devices used in communication satellites, Earth observation satellites, deep-space
probes, and future lunar/Martian bases. Furthermore, this technology promises benefits
for terrestrial applications in high-performance computing, 5G/6G communications, and
quantum computing. The company's vision includes developing reusable launch and
reentry systems for routine return of high-value, space-manufactured products to Earth.
This approach aims to establish the economic viability of space manufacturing, making
the future of producing materials in space—which are impossible or prohibitively
expensive to create on Earth—a reality. Space Forge is concretely demonstrating the
potential for space to become the next 'high-tech factory.'

Source: https://www.spaceforge.com/in-space-growth
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#50 NASA to Solicit Lunar Surface Power Ideas in July,
Considers RTG-Powered PROMISE Rover for Moon's
South Pole

OVERVIEW

NASA plans to launch a new solicitation for lunar surface power in July and is

considering sending the PROMISE rover, equipped with a Radioisotope

Thermoelectric Generator (RTG), to the Moon. PROMISE, an engineering development

version of the Mars rovers Perseverance and Curiosity, would provide extensive
mission capabilities to survive harsh lunar nights, including the two-week-long polar

darkness. This move underscores surface power as a key focus for Phase 1 of NASA's

lunar base plan, essential for enabling a sustained human presence on the Moon.

Published July 01, 2026  Payload  USA



IN DEPTH

Key Findings

NASA has announced its intention to launch a new solicitation for lunar surface power
solutions in July, simultaneously revealing its consideration of deploying the 'PROMISE'
lunar rover, powered by a Radioisotope Thermoelectric Generator (RTG), to the Moon.
PROMISE, an engineering development derivative of the highly successful Mars rovers
Perseverance and Curiosity, is designed to offer extensive mission capabilities, crucially
enabling it to survive the extremely harsh lunar nights, including the two-week-long
periods of darkness at the Moon's poles. This strategic focus highlights surface power as
a paramount objective in Phase 1 of NASA's lunar base plan, an indispensable element
for achieving a sustained human presence on the Moon.

Technical Details

Lunar Surface Power Solicitation: NASA intends to solicit innovative technological
solutions from industry for lunar power generation, storage, and distribution. In the lunar
polar regions, low-angle sunlight and prolonged shadows make traditional solar power
insufficient. Therefore, reliable, high-energy-density power solutions are critical for
enduring the long lunar nights. Potential areas for proposals include advanced vertical
solar array systems, fuel cells, small fission power systems, and high-efficiency battery
technologies.

PROMISE Rover: 'PROMISE' is inferred to stand for 'Planetary Rover with Multiple
Instrument Scientific Explorer.' This rover is based on NASA's Mars-proven Perseverance
and Curiosity rovers, optimizing their robust design and scientific capabilities for the
lunar environment. The most critical feature of PROMISE is its power source: a
Radioisotope Thermoelectric Generator (RTG). RTGs generate stable electricity from the
heat produced by the natural decay of radioactive materials, enabling long-duration
missions regardless of sunlight availability. This allows PROMISE to withstand extreme
night temperatures (below -170°C) and keep scientific instruments operational even in
limited sunlight regions like the lunar south pole. PROMISE will contribute to lunar
environmental studies, exploration of lunar resources (especially water ice), and mapping
terrain to identify potential base sites for future human missions.



Background & Context

NASA's Artemis program aims to establish a sustainable human presence on the Moon,
eventually paving the way for crewed missions to Mars. Stable power supply on the lunar
surface is one of the most fundamental requirements for realizing this ambitious vision.
The lunar environment, particularly at the poles, presents exceptionally challenging
conditions for power systems, characterized by extreme temperature fluctuations and
extended periods of darkness. RTG technology has proven its reliability and durability in
past deep-space missions (e.g., Voyager, Cassini, Perseverance) and is expected to play
an equally vital role in the Moon's extreme environment. This focused investment in
lunar surface power underscores NASA's strategic commitment to making the Artemis
program a tangible reality.

Strategic Significance & Outlook

NASA's new solicitation for lunar surface power is expected to attract innovative
solutions from industry, accelerating the development of essential power technologies
for lunar bases and exploration missions. If the PROMISE rover is deployed to the Moon,
it will significantly deepen scientific understanding of the lunar south pole, providing
invaluable information for resource utilization and base site selection for future human
missions. PROMISE's success would demonstrate the applicability of RTG technology on
the Moon, opening pathways for long-term scientific research and commercial activities
in the lunar polar regions. These efforts are crucial steps in establishing the Moon as
humanity's next frontier and a stepping stone for deep-space exploration.

Source: https://www.ans.org/news/2026-07-01/article-8173/nasa-prepares-to-solicit-moon-surface-
power-teases-rtgpowered-moon-rover/
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#51 American DeepTech Lauds SBA-NASA 'Moonfra'
Financing Initiative, Poised to Catalyze Over $100B in
Private Lunar Development Investment

OVERVIEW

American DeepTech has lauded the SBA-NASA SBIC initiative as 'Moonfra' (Lunar

Infrastructure) financing, calling it a historic framework to expand private investment

in the space economy. This framework has the potential to catalyze over $100 billion

in private capital for NASA's $20 billion lunar base plan through a 5-to-1 leverage
from private financial institutions. The initiative aims to strengthen the space

industrial base and foster next-generation deep-tech national champions,

fundamentally transforming the economics of lunar development.
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IN DEPTH

Key Findings

American DeepTech has hailed the Small Business Administration (SBA) and NASA's SBIC
initiative as 'Moonfra' (Lunar Infrastructure) financing, recognizing it as a historic
framework poised to significantly expand private investment in the burgeoning space
economy. This groundbreaking framework has the potential to catalyze over $100 billion
in private investment towards NASA's $20 billion lunar base plan, through a formidable
5-to-1 leverage ratio from private financial institutions. This strategic partnership aims to
fortify America's space industrial base and cultivate a new generation of deep-tech
national champions, thereby fundamentally altering the economic landscape of lunar
development.

Technical Details

The 'Moonfra Financing' initiative will channel private capital into the space sector by
applying the SBA's Small Business Investment Company (SBIC) program. The SBIC
program licenses private investment firms to provide equity and debt financing to small
businesses. Through this framework, technology development in the following areas is
expected to particularly benefit:

Lunar Power and Energy Storage: Infrastructure for sustainable power on the Moon,
including advanced solar arrays, nuclear fission power systems, and high-capacity
battery technologies.

In-Situ Resource Utilization (ISRU): Technologies for extracting water, oxygen,
construction materials, and propellants from lunar regolith and ice.

Advanced Space Manufacturing and Construction: On-moon 3D printing, robotic
construction, and in-orbit assembly techniques.

Communication and Navigation Systems: High-bandwidth communication and
precise positioning, navigation, and timing (PNT) technologies for cislunar space and
the lunar surface.

Life Support Systems and Habitation Technologies: Lunar habitat modules,
radiation shielding, and closed-loop life support systems.

General Deep Tech: Cutting-edge technologies such as AI, robotics, and novel
materials that support space exploration and commercialization.



This initiative seeks to enable large-scale space infrastructure investments, which cannot
be solely funded by government capital, through the invigoration of the private sector.

Background & Context

The space industry is experiencing rapid growth, fueled by the convergence of long-term
government visions, private sector technological innovation, and an influx of venture
capital. NASA's Artemis program, which aims to establish a sustained human presence
on the Moon and ultimately send humans to Mars, critically depends on substantial
private investment and technological collaboration. However, for deep-tech companies
in the space sector, raising significant capital in the early stages has always been a major
challenge. This MOU between the SBA and NASA is designed to bridge this funding gap,
opening pathways for innovative small and medium-sized enterprises to enter and grow
within the market. It represents a new model for public-private partnership in space
development, drawing global attention.

Strategic Significance & Outlook

The 'Moonfra Financing' initiative is poised to inject an unprecedented scale of
investment into the American space economy, particularly into lunar development,
thereby dramatically accelerating its growth. Over $100 billion in private investment will
transform a wide array of commercial activities—from lunar base construction and
resource extraction to space tourism—into tangible realities. This will foster
technological innovation, further reduce launch costs, enable long-term human activity
on the Moon and Mars, and ultimately create ripple effects across the terrestrial
economy through new services and solutions. This framework will be central to America's
long-term strategy for maintaining leadership in the space economy and nurturing the
next generation of 'deep-tech national champions,' ensuring a robust and innovative
future for humanity in space.

Source: https://www.fidelity.com/news/article/us-economy/202607021635ACCESSWRNAPR_____1186202
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#52 Nebex Secures $30M Seed Round Led by GV to
Build Market Infrastructure for Global Space Economy

OVERVIEW

Nebex, a market infrastructure platform for the space economy, has closed a $30

million seed investment round led by GV (Google Ventures). This significant funding,

coupled with a new banking relationship with J.P. Morgan, will enable Nebex to

expand its platform, connecting sovereign space programs with companies

developing new technologies for the space industry. Nebex aims to address the lack

of capital market infrastructure hindering complex program execution in commercial

space, playing a crucial role in accelerating the growth of the space economy.
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IN DEPTH

Key Findings

Nebex, a pioneering market infrastructure platform dedicated to the space economy, has
successfully closed a $30 million seed investment round, prominently led by GV (Google
Ventures). This substantial capital injection, announced alongside a new banking
relationship with J.P. Morgan, will serve as a critical catalyst for Nebex to significantly
expand its platform. The company aims to effectively bridge sovereign space programs
with private enterprises developing innovative technologies for the space industry,
thereby addressing the existing void in capital market infrastructure that has historically
hampered the execution of complex programs in the commercial space sector. This
development is profoundly significant for accelerating the growth and maturation of the
global space economy.

Technical Details

Nebex's market infrastructure platform is designed to provide several key functionalities:

Funding Matchmaking: The platform connects investors (e.g., venture capitalists,
institutional investors, sovereign wealth funds) looking to finance space projects with
space technology development companies (startups, mid-sized firms) in need of
capital. This aims to create a more efficient and transparent flow of funds compared
to traditional fundraising processes.

Project Management Support: For complex space missions and large-scale projects,
Nebex offers tools and services to facilitate coordination, contract management, and
progress tracking among multiple stakeholders (government agencies, prime
contractors, suppliers).

Data and Analytics: The platform provides real-time data on the space market, trend
analysis, and risk assessment tools, empowering investors and companies to make
informed decisions.

Standardization and Regulatory Compliance: Nebex offers expertise on legal
regulations, export controls, and security standards relevant to commercial space
activities, helping participants navigate the complex regulatory landscape.



The investment from GV and the new relationship with J.P. Morgan provide a robust
foundation for Nebex to further enhance these functionalities and expand its operations
globally.

Background & Context

The space industry is rapidly expanding across sectors like Low Earth Orbit (LEO) satellite
constellations, lunar exploration, and space tourism. However, this growth has often
been hindered by a lack of appropriate capital market infrastructure. Space technology,
in particular, involves high risks and long development cycles, making it challenging to
secure funding through traditional financial markets. Nebex aims to fill this gap by
strengthening the entire space economic ecosystem, connecting government space
initiatives with private sector innovation. Investment from a leading venture capital firm
like Google Ventures signals strong confidence in the potential returns and growth
prospects of the space economy, likely attracting further investment from other players.

Strategic Significance & Outlook

Nebex's $30 million seed funding round marks a critical step for the company in
establishing itself as a central market infrastructure provider for the global space
economy. As the platform expands, more innovative space technology projects will gain
access to funding, leading to cheaper and easier access to space. This will accelerate
scientific research, commercial services, and human exploration activities in space,
ultimately possessing the potential to exponentially expand the scale of the space
economy. Nebex's success is expected to be a crucial catalyst for the space industry to
mature and achieve a sustainable growth trajectory, fostering a more dynamic and
accessible final frontier.

Source: https://www.afp.com/en/infos/nebex-raises-30m-seed-round-led-gv-build-market-infrastructure-
global-space-economy
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#53 NASA to Launch First Nuclear Fission-Powered
Deep Spacecraft, 'Space Reactor-1 Freedom,' in Late
2028

OVERVIEW

NASA announced plans to launch 'Space Reactor-1 Freedom (SR-1 Freedom)' in late

2028, marking the first spacecraft to use a nuclear fission reactor for propulsion

beyond Earth orbit. This mission will demonstrate the operational viability of space

nuclear power and validate fission surface power technologies crucial for future lunar
bases. It initiates a domestic space nuclear industrial base, paving the way for

sustained human presence on the Moon and ambitious Mars and deep-space

exploration missions.
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IN DEPTH

Key Findings

NASA has announced its intention to launch the 'Space Reactor-1 Freedom (SR-1
Freedom)' spacecraft in late 2028, which will be the first vehicle to utilize a nuclear fission
reactor for propulsion beyond Earth's orbit. This pioneering mission represents a
significant leap forward in demonstrating next-generation energy and propulsion
capabilities for deep-space exploration.

Technical and Operational Details

The primary objective of the SR-1 Freedom mission is to validate the reliability and
efficiency of nuclear power generation in space. Specifically, it will test and prove the
operational readiness of fission surface power technologies intended for lunar bases.
This technology is vital for providing robust and continuous energy to lunar missions,
addressing the limitations of solar power during extended lunar nights or periods of
insufficient sunlight.

Propulsion System: SR-1 Freedom will incorporate a fission reactor-based thermal or
electric propulsion system, offering substantially higher specific impulse and
efficiency compared to conventional chemical rockets. This is expected to drastically
reduce transit times for deep-space missions and increase payload capacities.

Mission Duration: The mission is designed for several years of operation, allowing
for comprehensive assessment of system durability and reliability within the harsh
space radiation environment.

Technology Readiness: Developed under NASA's Fission Surface Power Project, the
system integrates advanced technologies across reactor design, thermal
management, power conversion, and radiation shielding.



Background and Industry Context

Deep-space exploration, particularly human missions to the Moon and Mars, has been
constrained by the limitations of conventional propulsion and power systems. The vast
amounts of propellant required for long transits and the challenges of providing
consistent power through extreme lunar temperature swings and prolonged nights have
been persistent hurdles. Nuclear fission propulsion and power generation have long
been identified as one of the most promising solutions to these challenges, with research
spanning several decades.

Internationally, nations like Russia and China are also actively developing their space
nuclear technologies. The launch of SR-1 Freedom solidifies NASA's leading role in the
competitive yet collaborative domain of space nuclear technology. Furthermore, it will
play a crucial role in strengthening the domestic space nuclear industrial base, which is
seen as an essential infrastructure for enabling a sustained human presence on the
Moon.

Strategic Significance and Outlook

A successful SR-1 Freedom mission will lay a critical technological foundation for future
human expeditions to Mars, permanent scientific outposts on the Moon, and lunar
resource extraction initiatives. Fission reactors can provide stable energy not only for
propulsion but also for lunar base power, life support systems, mineral processing, and
in-situ resource utilization (ISRU) fuel production. This technology demonstration
promises to fundamentally transform the landscape of space exploration, opening new
frontiers for humanity's deeper and more sustainable ventures into the solar system.

Source: https://www.nasa.gov/mission/space-reactor-1-freedom/
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#54 Microchip Technology Unveils Radiation-Hardened
6-Output Programmable Clock Generator DSA504RT
for Aerospace and Defense

OVERVIEW

Microchip Technology has released the DSA504RT, a radiation-hardened 6-output

programmable clock generator designed for demanding aerospace and defense

applications. This new device simplifies complex timing architectures by generating

multiple clean, phase-aligned frequencies from a single master source. Its
introduction significantly reduces the need for discrete oscillators, improving overall

system component count and failure rates.
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IN DEPTH

Key Findings

Microchip Technology has announced the launch of its radiation-hardened, 6-output
programmable clock generator, the DSA504RT, specifically engineered to meet the
stringent timing requirements of aerospace and defense applications. This product
represents a critical advancement for enhancing the performance and durability of
electronic systems in high-reliability space environments.

Technical and Product Details

The DSA504RT features a unique architecture that enables the generation of up to six
independent yet phase-aligned, low-jitter frequencies from a single master clock source.
This capability centralizes timing generation, eliminating the need for multiple discrete
oscillators and Phase-Locked Loop (PLL) circuits. Consequently, it conserves printed
circuit board (PCB) space and reduces the overall complexity of system designs.

Radiation Hardness: Designed to withstand the harsh radiation environments of
space, ensuring long-term reliability for mission-critical systems.

Programmability: Offers users the flexibility to program a wide range of frequencies
and output formats, catering to diverse application requirements.

Reduced Component Count: By integrating multiple timing components into a
single chip, the DSA504RT substantially decreases the bill of materials, simplifying
supply chains and inventory management.

Improved System Failure Rate: Fewer components inherently mean fewer potential
points of failure, thereby increasing overall system reliability and mission success
rates.



Background and Industry Context

In modern satellites, deep-space probes, and high-performance defense systems, precise
and stable clock signals are indispensable for increasing data processing speeds and
synchronizing complex subsystems. Concurrently, these systems operate in extreme
environments characterized by space radiation, wide temperature fluctuations, and
vibrations, demanding exceptionally robust electronic components. The development of
radiation-hardened components is at the forefront of technological innovation in the
space industry, a field where Microchip Technology has been a long-standing
contributor.

Integrated clock generators like the DSA504RT are key to achieving high performance
within the limited space and power budgets of small satellites, such as CubeSats and
SmallSats. Space agencies worldwide, including the European Space Agency (ESA) and
the Japan Aerospace Exploration Agency (JAXA), also prioritize strengthening the supply
chain for high-reliability components. New product releases from leading semiconductor
manufacturers like Microchip are thus expected to accelerate overall industry
development.

Strategic Significance and Outlook

The DSA504RT will directly contribute to enhancing the electronic systems of next-
generation communication satellites, Earth observation satellites, GPS systems, and
deep-space exploration missions. By simultaneously enabling system miniaturization,
lower power consumption, and higher reliability, it facilitates more ambitious and cost-
effective space missions. This supports the 'New Space' trend, creating opportunities for
more players to engage in space activities. There is strong potential for the DSA504RT to
become a standard timing solution for future space platforms and defense system
designs globally, impacting both governmental and commercial sectors.

Source: https://www.stocktitan.net/news/MCHP/streamline-spacecraft-timing-architecture-with-
microchip-s-radiation-uwkgpyub8gkz.html
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#55 BAE Systems' Endura™ 45nm Radiation-Hardened
Space Processor Successfully Validated for Strategic
Resilience

OVERVIEW

BAE Systems announced successful strategic radiation testing of its Endura™ System-

on-Chip (SoC) space processor, demonstrating robust operation in both natural space

and severe strategic radiation environments. This achievement provides a smaller,

lower-power, and more cost-effective computing solution for satellites and deep-
space missions compared to existing radiation-hardened systems. The processor

leverages BAE Systems' RH45 nm technology combined with GlobalFoundries' 45nm

silicon-on-insulator platform.
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IN DEPTH

Key Findings

BAE Systems has announced the successful completion of strategic testing for its
innovative Endura™ System-on-Chip (SoC) space processor, which demonstrated
exceptional resilience in both natural space radiation and the most demanding strategic
radiation environments. This accomplishment signifies a major advancement in the
computing capabilities available for next-generation satellites and deep-space missions.

Technical and Product Details

The Endura™ SoC processor was developed by combining BAE Systems' proprietary
radiation-hardened 45-nanometer (RH45 nm) technology with GlobalFoundries'
commercial 45nm silicon-on-insulator (SOI) platform. SOI technology is highly effective
in reducing parasitic capacitance between transistors and improving resistance to soft
errors induced by radiation, making it ideal for space applications.

Radiation Hardening: The processor's ability to maintain stable operation was
verified against both total ionizing dose (TID) and single-event effects (SEE)
encountered in natural space, as well as under higher-level strategic radiation
conditions. This ensures it meets the robust performance requirements for military
and high-value civilian space assets.

Compact, Low-Power, and Cost-Effective: Compared to conventional radiation-
hardened processors, Endura™ achieves significant reductions in size and power
consumption, alongside lower manufacturing costs. This makes it particularly suitable
for satellite systems with tight space and power budgets.

High-Performance Computing: It delivers high-performance computing essential
for advanced data processing, AI integration, and autonomous operations in space,
thereby enhancing onboard processing capabilities.



Background and Industry Context

Modern space missions demand systems that can generate more data and execute
increasingly complex tasks autonomously in orbit. This necessitates reliable, high-
performance computing capabilities akin to those on Earth, yet the space radiation
environment poses extreme challenges to semiconductor devices. Radiation can cause
data corruption, functional disruptions, and even permanent device damage.
Consequently, highly radiation-hardened processors are critical for the reliability and
longevity of all space assets, including communication satellites, Earth observation
platforms, military spacecraft, and crewed vehicles.

This success reinforces the technological leadership of U.S. and allied nations in space
electronics, bolstering competitiveness against rivals in Europe and Asia. The
collaboration with GlobalFoundries highlights an effective approach to adapting
commercial semiconductor technologies for space-grade requirements, underscoring the
growing importance of private companies in advanced space technology development.

Strategic Significance and Outlook

The Endura™ SoC processor is poised to revolutionize the intelligence and autonomy of
space systems by being adopted in next-generation satellite buses, payloads, deep-
space probes, and lunar/Martian exploration robots. Its compact and low-power
characteristics will accelerate the deployment of small satellite constellations, enabling
greater data collection and real-time processing. This technology will advance edge
computing in space, making it feasible to run AI and machine learning algorithms in
orbit without sole reliance on Earth-based data processing. This will lead to significant
advancements in space-based scientific research, commercial services, and defense
capabilities.

Source: https://www.prnewswire.com/news-releases/bae-systems-endura-processor-demonstrates-
strategic-radiation-hardened-capability-for-space-missions-302810275.html
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#56 NASA Selects Rocket Lab for PolSIR Ice-Cloud and
TSIS-2 Solar Irradiance Missions, Launching from Early
2027

OVERVIEW

NASA has chosen Rocket Lab as the launch service provider for two critical Earth

science missions: PolSIR, which will observe Earth's ice clouds, and TSIS-2, designed to

measure solar energy input. PolSIR is scheduled for launch no earlier than June 2027,

with TSIS-2 set for early 2027, both on Rocket Lab's Electron rocket. These missions
will supply vital data for Earth's climate modeling and protection, significantly

advancing global Earth science research.
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IN DEPTH

Key Findings

NASA has announced the selection of Rocket Lab as the launch service provider for two
critical solar and Earth science missions: the Polarized Submillimeter Ice-cloud
Radiometer (PolSIR) and the Total and Spectral Solar Irradiance Sensor-2 (TSIS-2). This
decision is instrumental in advancing Earth science research and deepening our
understanding of climate change.

Mission Details and Technology

PolSIR Mission: Scheduled for launch no earlier than June 2027, PolSIR is a
submillimeter radiometer designed to provide detailed observations of Earth's ice
clouds. Ice clouds are known to have a significant impact on Earth's energy balance
and climate, yet many aspects of their formation mechanisms and radiative properties
remain poorly understood. PolSIR's data will measure the polarization properties of
these ice clouds, enabling more accurate assessments of their microphysical structure
and their influence on Earth's radiative budget, thereby improving climate model
accuracy.

TSIS-2 Mission: Slated for an early 2027 launch, TSIS-2 will measure solar irradiance
—the total amount and spectral distribution of solar energy reaching Earth. Variations
in solar energy input are a natural driver of Earth's climate variability, and TSIS-2's
continuous data will be crucial for tracking long-term solar activity and its impact on
Earth's climate. This data will contribute to validating climate models and enhancing
the reliability of future climate predictions.

Launch Vehicle: Both missions will utilize Rocket Lab's small launch vehicle, the
Electron rocket. Electron is renowned for providing cost-effective and flexible launch
services tailored for small satellites and scientific missions.



Background and Industry Context

Earth's climate is a complex system, and changes in ice clouds and solar energy input
have widespread global implications, including sea-level rise, extreme weather events,
and ecosystem shifts. Accurately understanding and predicting these factors is
paramount for the international community to formulate effective climate change
mitigation strategies. NASA, through a series of Earth observation missions, continuously
monitors and studies Earth's systems, with these new missions being integral to that
effort.

The acquisition of significant scientific mission launch contracts by New Space
companies like Rocket Lab from major space agencies such as NASA indicates a growing
level of technical capability and trustworthiness within the commercial space sector. This
reflects increasing competition and the emergence of diverse solutions in the space
launch market. The Electron rocket, in particular, is highly regarded for its ability to
rapidly and precisely deploy small payloads into specific low Earth orbits.

Strategic Significance and Outlook

The data from PolSIR and TSIS-2 will be made available to the climate science
community, supporting international research projects and contributing to reports by the
Intergovernmental Panel on Climate Change (IPCC). This will deepen the scientific
understanding of Earth's climate change, facilitating the development of more effective
mitigation and adaptation strategies. For Rocket Lab, sustained partnership with NASA
will further enhance its launch service reliability and technical prowess, serving as a
crucial track record for securing future contracts from government agencies and
commercial clients. Coupled with the growth of the small satellite market, demand for
the Electron rocket is expected to continue to rise.

Source: https://www.nasa.gov/missions/tsis-2/nasa-selects-rocket-lab-to-launch-sun-earth-science-
missions/
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#57 Space-Based AI Infrastructure Poised to Redefine
Cloud Computing Market Landscape

OVERVIEW

Amid soaring demand for AI infrastructure, space-based computing is emerging as a

potential game-changer, redefining competition among cloud providers, telecom

companies, and AI platforms. The expansion of SpaceX’s Starlink network highlights

how orbital infrastructure can support AI-related computing and global data mobility.

This shift promises to extend services to remote areas, enhance resilience, and foster

entirely new competitive dynamics within the computing industry.
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IN DEPTH

Key Findings

With the explosive growth in demand for Artificial Intelligence (AI) infrastructure, space-
based computing, particularly orbital data centers, is poised to fundamentally transform
the competitive landscape of the traditional cloud computing market. This shift is
beginning to profoundly influence the strategies of cloud providers, telecommunications
operators, and AI platform developers.

Technical and Market Details

SpaceX's Starlink network provides an early blueprint for how extensive orbital
infrastructure can support AI-related computing tasks and global data movement. While
AI workloads are predominantly processed in terrestrial data centers today, space-based
infrastructure offers several distinct advantages:

Extended Coverage and Access: It can deliver AI services and data processing
capabilities to remote and hard-to-reach areas where terrestrial infrastructure is
lacking, thereby creating new market opportunities.

Enhanced Resilience and Security: Space-based infrastructure offers a distributed
and resilient computing environment less susceptible to ground-based disasters or
cyberattacks. Orbital redundancy has the potential to minimize system downtime and
enhance overall security posture.

Proximity to Data Source: It allows for direct AI processing in orbit for the vast
amounts of data collected by Earth observation satellites and for autonomous space
operations. This significantly reduces latency and bandwidth constraints associated
with transferring data back to Earth.

New Competitive Dynamics: Investment in space infrastructure offers new avenues
for market entrants in cloud computing and provides existing players with novel ways
to differentiate their services, potentially reshaping the competitive environment.



Background and Industry Context

Training and inference of AI models demand immense computing resources. This has
fueled rapid growth for semiconductor companies like NVIDIA in the AI chip market, but
it also escalates data center power consumption and cooling costs. Against this
backdrop, the search for new computing venues has intensified, with space emerging as
a promising frontier.

The satellite communication market is rapidly expanding due to the advent of Low Earth
Orbit (LEO) constellations such as Starlink, enabling high-speed, low-latency
communication between space and Earth. This infrastructure development is a
prerequisite for offering data processing and AI services in orbit. Governments
worldwide are also emphasizing the resilience and autonomy of space infrastructure for
national security reasons, suggesting that investment in space AI infrastructure will
further accelerate.

Strategic Significance and Outlook

Space-based AI infrastructure is expected to significantly impact the cloud computing
market over the next decade. Onboard AI processing for applications like Earth
observation, defense, resource exploration, and autonomous spacecraft operations is
likely to see early adoption and rapid development. While technical challenges remain
(e.g., thermal management, radiation hardening, optimizing data transfer), continuous
R&D and investment are expected to overcome these hurdles, leading to a future where
space becomes an indispensable computing layer, an extension of the terrestrial digital
economy. This evolution will foster the creation of new business models, services, and
industries, contributing to the broader expansion of the space economy.

Source: https://seniorexecutive.com/space-based-ai-infrastructure-cloud-telecom-future/
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#58 Netherlands Aerospace Centre Funds Radiation-
Hardened Chip Development for European Space
Supply Chain Resilience

OVERVIEW

The Netherlands Aerospace Centre (NLR) announced funding from Holland High Tech

for three projects with SME partners, including the RASSS project with Spherical

Systems. RASSS aims to develop radiation-hardened chips for space, reducing

Europe's reliance on external supply chains and accelerating chip design processes.
This initiative is critical for enhancing Europe's strategic autonomy in space

technology.
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IN DEPTH

Key Findings

The Netherlands Aerospace Centre (NLR) has announced securing funding from Holland
High Tech, a Dutch high-tech innovation program, for three critical projects undertaken
in collaboration with Small and Medium-sized Enterprise (SME) partners. One of these
projects focuses on developing radiation-hardened chips for space applications, aiming
to enhance Europe's strategic autonomy in the space industry and strengthen its supply
chain.

Technical and Project Details

Of particular note is the RASSS (Radiation Assured Semiconductors for Strategic
Autonomy) project, a collaborative effort with Spherical Systems. This project is
dedicated to the development of high-performance semiconductor chips capable of
withstanding the harsh radiation environment of space. Currently, a significant portion of
radiation-hardened components for the space industry are sourced from non-European
suppliers, which introduces geopolitical risks and supply chain vulnerabilities. The key
objectives of the RASSS project include:

In-European Development and Production: Establishing design and manufacturing
capabilities for radiation-hardened chips within Europe, thereby reducing
dependence on external supply chains.

Accelerated Design Processes: Implementing cutting-edge design tools and
methodologies to shorten the development cycle for space-grade chips and
accelerate time-to-market.

Enhanced Performance and Reliability: Applying advanced process technologies
and design approaches to achieve high levels of radiation hardness and reliability,
meeting the stringent requirements of next-generation space missions.

This project directly addresses critical challenges faced by the European space industry:
ensuring a stable supply of high-reliability semiconductor components and achieving
technological self-sufficiency.



Background and Industry Context

In the space industry, particularly for defense and high-value scientific missions,
radiation-tolerant electronic components are indispensable. However, the technology in
this domain is highly specialized, requiring substantial investment and advanced
expertise for development. This has led to a market dominated by a few players,
consistently raising concerns about supply chain vulnerabilities. Amidst escalating
geopolitical tensions, ensuring strategic autonomy has become a priority for the
European Union (EU).

The Holland High Tech program is part of a national strategy for the Netherlands to
maintain international competitiveness in high-tech sectors and drive innovation. NLR, as
a leading Dutch aerospace research institute, plays a crucial role in strengthening the
innovation ecosystem and supporting practical technology development through
collaborations with SMEs. Projects like RASSS align with Europe's space technology
roadmap and provide foundational technologies essential for the success of future space
missions.

Strategic Significance and Outlook

The success of the RASSS project will significantly enhance the resilience of the European
space industry's supply chain and foster new innovations. The availability of European-
made radiation-hardened chips will lead to reduced satellite manufacturing costs,
shorter development cycles, and an overall strengthening of Europe's competitiveness in
space technology. This is a vital component for Europe to solidify its position as a space
power and autonomously execute its own space missions. Furthermore, the participation
of SMEs in such strategic projects contributes to the growth of the European space
startup ecosystem, fostering new jobs and opportunities in the future space economy.

Source: https://www.nlr.org/newsroom/nieuws/three-nlr-projects-with-sme-partners-receive-funding-
from-holland-high-tech/
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#59 Stoke Space and NASA Partner to Scale Nova's
Reusable Second Stage Re-entry Technology,
Advancing Microgravity Manufacturing

OVERVIEW

Stoke Space announced a new partnership with NASA to enhance the second-stage

re-entry capabilities of its fully reusable Nova launch vehicle. This collaboration,

fostered through NASA’s Space Technology Mission Directorate, aims to drive U.S.

space innovation and expand a competitive space economy. Nova's reusable second
stage seeks to make reliable downmass from space practical and scalable for

emerging markets like microgravity manufacturing, mirroring the affordability of

upmass services.
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IN DEPTH

Key Findings

Stoke Space has announced a new partnership with NASA aimed at bolstering the
second-stage re-entry technology of its fully reusable Nova launch vehicle. This
collaboration is set to invigorate nascent space markets, particularly microgravity
manufacturing, by making reliable and affordable downmass (returning goods from
space to Earth) practical and scalable, comparable to the cost-effectiveness of upmass
(launching goods into space).

Technical and Partnership Details

The partnership was forged through a Collaborative Opportunity Announcement issued
by NASA’s Space Technology Mission Directorate (STMD), which is mandated to support
U.S. space technology innovation and expand a competitive space economy.

Nova's Second Stage: Nova, currently under development by Stoke Space, is a fully
reusable two-stage rocket. Its second stage is specifically designed to safely return to
Earth and land after deploying payloads into orbit, a capability that also contributes
to mitigating space debris.

Re-entry Technology Enhancement: Through the NASA partnership, Stoke Space
gains access to NASA's extensive experience and data, enabling it to further refine re-
entry capabilities such as thermal shielding systems, aerodynamic control, and
precision landing technologies. This collaboration is expected to reduce development
risks and accelerate the path to operational readiness.

Importance of Downmass Capability: While traditional reusable rockets have
focused on upmass, Nova emphasizes "downmass"—the ability to safely and regularly
return materials from space to Earth. This is a critical factor for delivering high-value
products manufactured in microgravity environments (e.g., high-quality
semiconductors, pharmaceutical crystals, optical fibers) to terrestrial markets.



Background and Industry Context

Reusable rocket technology has been gaining dominance in space transportation since
SpaceX's Falcon 9 demonstrated its economic advantages. However, full reusability,
particularly of the second stage, remains a significant technical challenge, achieved by
only a handful of companies. Stoke Space is tackling this challenge with its advanced
full-flow staged combustion cycle engine and unique heat shield design. Government
agencies like NASA partnering with private entities to share expertise in specific
technological domains is a modern approach accelerating overall space development.

The microgravity manufacturing market, though nascent, holds immense potential for
producing high-quality materials and products in space. However, without efficient and
cost-effective means to return these products to Earth, the market cannot flourish. Stoke
Space's Nova, by addressing this downmass bottleneck, positions itself as a key player in
unlocking the growth of the microgravity manufacturing sector.

Strategic Significance and Outlook

The Stoke Space-NASA partnership not only pushes the boundaries of reusable launch
technology but also directly contributes to the growth of new space industries, including
in-orbit manufacturing, servicing, and space resource utilization. As Nova becomes
capable of reliable downmass, microgravity manufacturing companies can plan for
larger-scale production, accelerating the market entry of space-produced goods. This
evolution will shift the space economy beyond just launch services and satellite
operations into a new phase of "manufacturing and utilizing in space," driving long-term
economic growth and technological innovation. The partnership also holds significant
importance for strengthening U.S. leadership in space technology and enhancing
international competitiveness.

Source: https://www.stokespace.com/stoke-space-and-nasa-partner-to-scale-reusable-launch-and-re-
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#60 Rocket Lab to Acquire Iridium for $8 Billion,
Transforming into Vertically Integrated Space
Powerhouse

OVERVIEW

Rocket Lab announced its intent to acquire Iridium Communications, a leading

satellite communications provider, for approximately $8 billion. This strategic

acquisition will transform Rocket Lab into a fully vertically integrated space

powerhouse, encompassing launch services, spacecraft manufacturing, components,
and in-orbit services, setting the stage for significant growth. This integration aims to

solidify Rocket Lab's leadership in the space industry and substantially expand its

comprehensive service delivery capabilities.
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IN DEPTH

Key Findings

Rocket Lab has announced its ambitious plan to acquire Iridium Communications, a
prominent satellite communications provider, for approximately $8 billion. This strategic
move signals Rocket Lab's transformation into a "vertically integrated" major player
within the space industry, poised to extend its influence beyond launch services to
encompass spacecraft manufacturing, components, and in-orbit services.

Acquisition and Integration Details

Iridium is renowned for its robust Low Earth Orbit (LEO) satellite constellation, which
provides global satellite phone and low-speed data communication services. Rocket
Lab's acquisition of Iridium will bolster its business portfolio in several key areas:

Complementary Launch Services: Rocket Lab's launch capabilities, primarily with its
Electron rocket and the developing Neutron rocket, can directly support the
deployment and maintenance of Iridium's next-generation constellations.

Satellite Manufacturing and Components: Rocket Lab develops and manufactures
its own Photon satellite bus and various satellite components. Combining this with
Iridium's expertise in communication satellite manufacturing and operations is
expected to yield significant synergies.

Expansion of In-Orbit Services: Iridium's in-orbit assets and operational experience
could considerably broaden Rocket Lab's offerings in in-orbit services, such as
satellite relocation, refueling, and debris removal.

Diversified Customer Base: The addition of Iridium's extensive customer base,
including government agencies, defense, maritime, and aviation sectors, is expected
to stabilize revenue streams and drive growth for Rocket Lab.

The $8 billion acquisition price is groundbreaking for a large-scale integration by a New
Space company.



Background and Industry Context

The space industry has been rapidly expanding in recent years, driven by declining
launch costs and advancements in small satellite technology, ushering in a wave of
commercialization dubbed "New Space." While many companies have specialized in
niche areas like launch, satellite manufacturing, operations, or data services, vertical
integration is gaining traction as a strategy to enhance cost-efficiency, provide consistent
customer service, and accelerate innovation amidst intensifying market competition. This
trend mirrors SpaceX's model, which spans from launch services to its Starlink satellite
internet service, aiming to establish market dominance through comprehensive service
offerings.

Rocket Lab has built a strong track record in the small satellite launch market, but the
acquisition of Iridium represents a significant shift in its business model—from a launch
provider to a true space platform and services provider. This suggests that the broader
space economy is entering a phase of consolidation and scaling.

Strategic Significance and Outlook

This acquisition establishes Rocket Lab as one of the few truly vertically integrated major
players in the space industry, enabling it to address a wider range of customer needs and
offer end-to-end space solutions. Particularly with growing demand for communication
and data services in the defense, government, and commercial sectors, Rocket Lab is
poised to secure a formidable market position. The acquisition may also prompt other
space companies to consider similar integration strategies, significantly impacting the
future restructuring and competitive landscape of the space industry. Ultimately, it is
expected to contribute to the democratization of space access and the provision of more
diverse and cost-effective space services globally.

Source: https://www.prnewswire.com/news-releases/rocket-lab-to-acquire-iridium-in-historic-deal-
creating-a-fully-vertically-integrated-space-powerhouse-primed-for-growth-302813075.html
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#61 NVIDIA Unveils Space AI Computing Platforms;
Starcloud Claims First On-Orbit LLM Training with H100
GPU

OVERVIEW

NVIDIA launched new computing platforms for space AI in March 2026, including

Space-1 Vera Rubin Module, IGX Thor, and Jetson Orin, rapidly becoming a leading

hardware provider in the sector. Companies like Starcloud are leveraging NVIDIA’s

accelerated computing platforms for in-orbit data centers and autonomous space
operations. Starcloud notably claims to have launched Starcloud-1 with an NVIDIA

H100 in November 2025 and successfully trained the first large language model (LLM)

in orbit, demonstrating a significant breakthrough in space-based AI processing.
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IN DEPTH

Key Findings

NVIDIA, a dominant force in AI hardware, rapidly established itself as a leading provider
for space-based artificial intelligence (AI) by unveiling a suite of dedicated computing
platforms in March 2026, including the Space-1 Vera Rubin Module, IGX Thor, and Jetson
Orin. This strategic expansion has led pioneering companies like Starcloud to adopt
NVIDIA's accelerated computing platforms for critical applications such as in-orbit data
centers, geospatial intelligence, and autonomous space operations.

Technical and Application Details

NVIDIA's space-tailored platforms are optimized to handle AI workloads in extreme
environments, combining high-performance Graphics Processing Units (GPUs) with
radiation-hardened designs. Starcloud stands out as a notable example, claiming to have
launched 'Starcloud-1' equipped with NVIDIA H100 GPUs in November 2025 and
successfully trained the first large language model (LLM) in orbit. This achievement
signifies a groundbreaking advancement in space-based AI processing capabilities.

Space-1 Vera Rubin Module: Designed for advanced image processing and data
analysis in space telescopes and deep-space exploration.

IGX Thor: A robust, high-performance AI computing unit supporting onboard
decision-making for autonomous spacecraft and satellites.

Jetson Orin: A low-power platform enabling AI inference on edge devices like small
satellites and robotic arms.

Significance of On-Orbit LLM Training: Training LLMs in orbit significantly reduces
latency and bandwidth constraints associated with data transfer between Earth and
space. This enhances the autonomy and real-time responsiveness of space missions,
allowing for continuous AI model updates and improvements without sole reliance on
terrestrial infrastructure.



Background and Industry Context

The evolution of AI is revolutionizing various sectors within the space industry, including
data processing, decision-making, and image recognition. Earth observation satellites,
communication satellites, and space probes generate vast amounts of data daily.
Efficiently processing this data and transforming it into valuable insights necessitates
high-performance computing capabilities directly in orbit. NVIDIA, having established
leadership in AI hardware for terrestrial data centers and autonomous vehicles, is now
extending this technology into space, unlocking a new growth market.

Concepts like in-orbit data centers and edge AI have gained significant attention
recently. Performing AI processing where data is generated resolves communication
bottlenecks and improves mission responsiveness. The deployment of mega-
constellations like SpaceX's Starlink and Amazon's Project Kuiper is laying the
groundwork for such space AI infrastructure. Governments and space agencies
worldwide are also accelerating investments in space AI technologies to enhance the
autonomy and resilience of their national space assets.

Strategic Significance and Outlook

NVIDIA's space AI platforms and the success of on-orbit LLM training by companies like
Starcloud herald a new era of autonomy in space. Future space missions will be capable
of executing more complex scientific experiments onboard, responding to emergencies
without Earth-based commands, and navigating vast deep-space environments
autonomously. This technology will not only contribute to cost reduction and efficiency
improvements in space exploration but also expand the possibilities for new commercial
space activities such as space resource utilization, in-orbit manufacturing, and space
tourism. Ultimately, orbital AI infrastructure is expected to integrate seamlessly with
terrestrial cloud computing infrastructure, becoming an indispensable part of the global
digital economy.

Source: https://jrodthoughts.medium.com/the-case-for-decentralized-ai-in-space-9141b3ad3096
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#62 U.S. DOE and NASA Partner with Industry for Lunar
Fission Surface Power System Demonstration by Late
2020s

OVERVIEW

The U.S. Department of Energy (DOE) and NASA announced plans to partner with

American companies to develop a fission surface power system, aiming for a lunar

demonstration by the late 2020s. This system is crucial for providing reliable and

sustained energy for long-duration missions on the Moon and Mars. The
collaboration will apply the latest innovations in advanced reactor development to

lunar power generation.
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IN DEPTH

Key Findings

The U.S. Department of Energy (DOE) and NASA have announced their intention to
collaborate with American commercial entities to develop a fission surface power system,
targeting a lunar demonstration by the late 2020s. This partnership is designed to
establish essential power infrastructure, enabling sustained human presence and
scientific activities on the Moon and supporting future Mars missions.

Technical and Partnership Details

A Fission Surface Power System involves deploying a small nuclear reactor on the lunar
surface to provide stable electricity, independent of the Moon's prolonged day-night
cycles. Given the Moon's approximately 14-day-long night period, during which solar
power generation is unfeasible, a fission reactor emerges as an ideal and essential power
source for lunar bases and exploration activities.

System Components: The system will typically comprise a reactor core, power
conversion system, heat rejection system, and power distribution system. It is
engineered for robust and autonomous operation in extreme environments.

Leveraging Innovation: Partnering companies will integrate the latest advancements
in reactor design, materials science, and autonomous control technologies to develop
a safe, efficient, and scalable system. Terrestrial nuclear industry expertise will be
adapted for the unique space environment.

Demonstration Goal: The primary objective is to demonstrate the fission surface
power system on the Moon by the late 2020s, establishing its operational track record
and reliability, thereby paving the way for larger-scale system deployments in the
future.



Background and Industry Context

NASA's Artemis program aims to return humans to the Moon and establish a sustained
lunar presence by the late 2020s. Central to this ambitious plan is the need for robust
power infrastructure to enable long-duration stays. Previous space missions have relied
on solar power or Radioisotope Thermoelectric Generators (RTGs), each with limitations
in terms of power output, lifespan, or deployment flexibility. Fission surface power
systems are emerging as the only realistic option capable of overcoming these
limitations and meeting the large-scale power demands of a lunar outpost.

The U.S. government has designated space nuclear technology development as a
national priority. The DOE contributes its nuclear technical expertise, while NASA
provides mission requirements and operational experience. This initiative is crucial for
maintaining U.S. technological leadership in space and fostering international
partnerships and commercial activities. Private sector involvement is key to enabling
cost-effective development and rapid implementation.

Strategic Significance and Outlook

The successful deployment of a fission surface power system on the Moon has the
potential to fundamentally transform space exploration. A lunar base, powered by a
stable energy source, can enhance scientific research, facilitate resource extraction (e.g.,
water-ice mining, helium-3 utilization), and strengthen its role as a staging point for
future Mars missions. This technology will drive the creation of a lunar economy,
stimulate commercial activities, and ultimately provide the energy foundation for
humanity's expansion throughout the solar system. The collaboration between DOE,
NASA, and private industry marks the dawn of a new era in space energy utilization,
drawing significant attention from space stakeholders worldwide.

Source: https://www.energy.gov/ne/articles/5-things-you-need-know-about-fission-surface-power-
systems
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#63 UK Establishes First Dedicated Regulatory Pathway
for Space-Manufactured Medicines, Accelerating
Commercialization

OVERVIEW

The UK has established the world's first dedicated regulatory pathway to support

innovative medicines manufactured in microgravity environments. The Medicines and

Healthcare products Regulatory Agency (MHRA) and the UK Space Agency jointly

published guidelines outlining a coordinated approach to orbital pharmaceutical
production. This framework defines how regulators will collaborate as space-based

manufacturing technologies advance, accelerating the commercialization of space-

derived therapeutics.

Published June 30, 2026  Orbital Today  UK



IN DEPTH

Key Findings

The United Kingdom has announced the establishment of the world's first dedicated
regulatory pathway to facilitate the market entry of innovative medicines manufactured
in microgravity environments. The Medicines and Healthcare products Regulatory
Agency (MHRA) and the UK Space Agency jointly published these pioneering guidelines,
providing regulatory clarity and a coordinated approach to space-based pharmaceutical
manufacturing. This initiative marks a significant step towards the commercialization of
space-derived therapeutics.

Regulatory Pathway Details

The newly established regulatory pathway outlines specific requirements covering
everything from in-orbit manufacturing processes and final product quality control to
safety assessments and market authorization. Key aspects include:

Coordinated Approach: The MHRA and UK Space Agency will collaborate closely to
understand and evaluate challenges unique to space-manufactured medicines, such
as exposure to the space environment, radiation effects, and process variations due to
altered gravity.

Quality and Safety Standards: Criteria will be set to ensure that space-manufactured
medicines meet or exceed the quality, safety, and efficacy standards of terrestrially
produced pharmaceuticals. This may include assessing compliance with Good
Manufacturing Practice (GMP) standards for in-space production facilities.

Innovative Assessment Framework: A flexible framework will be introduced to
scientifically evaluate the unique advantages offered by the space environment, such
as its impact on protein crystallization and cell culture, which can yield superior
outcomes not achievable on Earth.

Promotion of International Cooperation: The UK anticipates that this regulatory
pathway will serve as a model for international cooperation with other regulatory
bodies, fostering global advancements in space-derived drug development.



Background and Industry Context

Microgravity environments are known to offer unique advantages for specific
manufacturing processes, including protein crystallization, cell culture, and novel material
development, often yielding results unobtainable on Earth. Specifically, larger and more
homogeneous protein crystals can facilitate high-resolution structural analysis,
potentially leading to the development of more effective medicines. While space-based
pharmaceutical manufacturing is still in its nascent stages, numerous space startups and
research institutions across the U.S., Japan, and Europe are investing heavily in this
sector.

However, the lack of clear regulatory frameworks has been a significant barrier to
commercializing space-manufactured products on Earth. The UK's initiative is crucial in
addressing this regulatory uncertainty and stimulating investment in space
manufacturing technologies. Post-Brexit, the UK is actively accelerating investments and
regulatory developments in high-tech sectors, including the space industry, to establish
its international leadership in science and technology.

Strategic Significance and Outlook

This groundbreaking regulatory pathway in the UK paves the way for making space-
based pharmaceutical manufacturing a viable commercial option. It is expected to
accelerate the development of new drugs and the improvement of existing ones in
microgravity, potentially contributing to novel treatments for many challenging diseases
such as neurodegenerative disorders, cancer, and diabetes. Pharmaceutical companies
and space startups will now have a clear path to pursue space manufacturing innovations
from a UK base, opening new business opportunities. In the long term, this UK model
could become a standard for international space pharmaceutical regulation, driving
growth in the healthcare segment of the space economy.

Source: https://orbitaltoday.com/2026/06/30/medicines-produced-in-space-will-soon-have-a-path-to-uk-
clinics/
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#64 Microgravity Protein Crystallization Accelerates
Drug Development, Promising Improved Insulin
Formulations

OVERVIEW

Protein crystallization in microgravity is driving significant advancements in drug

development, particularly for therapeutic proteins like insulin. Experiments on the

International Space Station (ISS) have demonstrated that crystals grown in space are

larger and possess more ordered structures than their Earth-grown counterparts. This
yields more accurate atomic models, potentially leading to improved insulin

formulations for diabetes treatment and broader applications in therapeutic protein

and vaccine research and development.
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IN DEPTH

Key Findings

Protein crystallization under microgravity conditions is emerging as a significant
breakthrough in pharmaceutical development, holding immense promise particularly for
enhancing therapeutic proteins such as insulin. Experiments conducted on the
International Space Station (ISS) have repeatedly shown that protein crystals grown in
microgravity are larger, more perfect, and possess a more ordered structure compared
to those grown on Earth.

Technical and Research Details

Protein crystallization is a critical process for determining the three-dimensional
structure of proteins through X-ray crystallography. This structural information is
paramount for designing new drugs and elucidating the mechanisms of action for
existing medications.

Microgravity Effects: On Earth, gravity and convection can introduce impurities and
lead to the formation of imperfect or uneven crystals in protein solutions. In a
microgravity environment, these factors are largely eliminated, allowing crystals to
grow more slowly, under more controlled conditions, resulting in larger, higher-
quality, and more defect-free structures.

Quality Improvement: ISS experiments have demonstrated that a wide variety of
proteins, including insulin, yield crystals with an average volume more than double
that of Earth-grown crystals and significantly improved internal structural order. Such
high-quality crystals provide higher-resolution X-ray diffraction data, enabling more
precise elucidation of protein structures at the atomic level.



Application Areas:

Diabetes Therapeutics: More accurate structural information for insulin can
optimize its stability, solubility, and pharmacokinetics within the body, leading to
the development of more effective diabetes treatments with fewer side effects.

Therapeutic Proteins and Enzymes: Applicable to structural analysis of other
therapeutic proteins and enzymes, such as those used in cancer treatments and
autoimmune diseases, accelerating the development of novel biopharmaceuticals.

Vaccine Research: By applying this to the structural analysis of viral and bacterial
proteins, it could contribute to the development of more effective vaccines and
antiviral drugs.

Background and Industry Context

In the early stages of drug discovery, a precise understanding of target protein structures
is often a bottleneck. Generating high-quality protein crystals is key to overcoming this.
For decades, space-based protein crystallization research has been actively pursued by
space agencies such as NASA, JAXA (Japan), and ESA (Europe). In recent years, private
companies like Varda Space Industries and Redwire have accelerated investments in
commercializing space-based pharmaceutical manufacturing, heightening expectations
for industrial applications in this field.

Strategic Significance and Outlook

Advances in microgravity protein crystallization technology are poised to not only
improve the efficiency and success rates of drug development but also potentially lead
to entirely new therapeutic approaches. As the UK has established a regulatory pathway
for space-manufactured medicines, regulatory bodies worldwide are beginning to adapt
to this developing field. In the future, in-orbit pharmaceutical manufacturing could
complement terrestrial production processes, establishing a competitive advantage in
specific niche markets. This is expected to accelerate drug discovery, foster the
development of treatments for rare diseases, and ultimately provide better patient care.
This technology will be a major driver of growth in the biotechnology sector of the space
economy.

Source: https://spaceflight101.net/why-protein-crystallization-matters-for-medicine-materials-and-the-
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#65 Orbital Data Centers Transforming AI
Infrastructure Future: Starcloud Demonstrates In-Orbit
AI with Nvidia H100

OVERVIEW

Interest in orbital data centers has surged over the past two years, with Starcloud

successfully operating Nvidia H100 GPUs in orbit to demonstrate AI inference and

training workloads. Axiom Space is also launching orbital data center nodes to

support cloud computing services in low Earth orbit. While orbital computing offers
strong short-term opportunities for applications where data originates in space (e.g.,

Earth observation, defense, autonomous space operations), limitations in space-to-

Earth data transfer and thermal management remain key challenges.
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IN DEPTH

Key Findings

Over the past two years, interest in orbital data centers has exploded within the space
industry. At the forefront of this movement is Starcloud, which has successfully operated
Nvidia H100 GPUs in orbit, demonstrating both AI inference and training workloads in
space. Concurrently, Axiom Space is launching orbital data center nodes to support
cloud computing services in Low Earth Orbit (LEO), signaling the rapid commercialization
of space AI infrastructure.

Technical Challenges and Opportunities

Orbital data centers aim to address communication bottlenecks and enable real-time
decision-making by performing AI processing on data generated in space, rather than
relying solely on terrestrial data centers. Current primary application areas include:

Earth Observation: Satellites collect vast amounts of imagery and sensor data.
Processing this data immediately in orbit and transmitting only critical information to
Earth can drastically reduce data downlink volumes.

Defense and Security: Essential for time-sensitive AI processing in missions such as
early missile warning, space-based threat tracking, and onboard analysis of
reconnaissance data.

Autonomous Space Operations: Enables advanced autonomy for spacecraft,
including fault diagnosis, trajectory optimization, space debris avoidance, and
autonomous navigation for lunar and Martian rovers, minimizing reliance on Earth-
based intervention.

However, several significant challenges persist for orbital computing:

Space-to-Earth Data Transfer Limitations: Despite advancements in high-speed
data transfer, moving large volumes of data between space and Earth still faces
bandwidth and latency constraints. While in-orbit AI mitigates this, transmitting
results still requires communication.

Thermal Management: Space features extreme temperature differentials and a
vacuum environment, making efficient heat dissipation from high-performance GPUs
and CPUs a major engineering challenge.



Radiation Hardening: Space radiation can damage semiconductor devices,
necessitating radiation-hardened designs, which impacts cost and performance.

Power Supply: AI workloads consume significant power, making reliable power
sources (e.g., solar panels, RTGs, small nuclear reactors) crucial.

Background and Industry Context

The increasing complexity of AI models and the explosion of data volumes are placing
immense strain on terrestrial data center infrastructure. Against this backdrop, the search
for new computing venues has intensified, with space attracting attention for its unique
characteristics: vast line-of-sight, independence from terrestrial geopolitical risks, and
proximity to data sources. The development of space-specific products by major AI
hardware vendors like Nvidia clearly underscores the market's potential.

Private space companies, driven by the deployment of mega-constellations such as
SpaceX's Starlink and Amazon's Project Kuiper, are significantly reducing the cost of in-
orbit infrastructure, thereby enhancing the feasibility of space AI infrastructure.
Governments worldwide are also accelerating investments in orbital AI infrastructure to
secure information superiority in space.

Strategic Significance and Outlook

Orbital data centers are anticipated to offer strong short-term opportunities, particularly
for applications where data originates in space, such as Earth observation, defense, and
autonomous space operations. In these fields, the need for real-time processing is high,
and data transfer delays directly impact mission success, making in-orbit edge AI
indispensable. In the medium to long term, as technical challenges are overcome, new
commercial activities like space manufacturing and space resource utilization will also
benefit from orbital computing. Space AI infrastructure is poised not only to drive the
development of the space economy but also to build a future where it integrates
seamlessly with terrestrial digital economies. Investors and policymakers should pay
close attention to the strategic value and growth potential of this emerging sector.

Source: https://luxresearchinc.com/jp/blog/are-orbital-data-centers-the-future-of-ai-infrastructure/
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#66 Space Oncology Breakthroughs: Microgravity Drug
Discovery to Revolutionize Cancer Treatment by
Accelerating Cytoskeletal Changes and Spheroid
Formation

OVERVIEW

Space oncology is a rapidly advancing field investigating how microgravity and space

radiation impact cancer progression and treatment. Researchers have discovered that

microgravity alters cellular cytoskeletons and accelerates spheroid formation in cancer

cells, potentially speeding up drug discovery and reducing animal testing. Moreover,

microgravity enables the creation of more uniform protein crystals and lower-

viscosity biopharmaceuticals, fostering the development of more stable formulations.

Published July 03, 2026  The Hindu  India



IN DEPTH

Key Findings

Space Oncology is a rapidly evolving research field systematically investigating the
effects of microgravity and space radiation on cancer progression and treatment. Recent
discoveries in this domain have revealed that microgravity induces changes in the
cytoskeleton of cancer cells and promotes the formation of 3D cellular aggregates, or
spheroids. This unique environment holds the potential to dramatically accelerate the
drug discovery process and reduce the need for animal testing.

Research and Technical Details

The microgravity environment provides unique physical conditions for cells that are
difficult to replicate on Earth. Past research has particularly highlighted the following
aspects:

Cytoskeletal Changes: Microgravity causes reorganization of the cytoskeleton (e.g.,
actin and microtubules) in various cells, including cancer cells. This alters cell
morphology, motility, and adhesion, offering new insights into the mechanisms of
cancer proliferation and metastasis.

Accelerated Spheroid Formation: In microgravity, cancer cells tend to
spontaneously form 3D spheroids more readily. These spheroids are considered to
more accurately mimic the structure and physiological characteristics of in vivo tumor
tissue than terrestrial 2D cell cultures or common 3D culture models. This provides a
more clinically relevant model for anticancer drug screening and personalized
medicine research.

Expedited Drug Discovery Process: The use of high-quality spheroid models leads
to clearer elucidation of drug mechanisms, faster identification of effective drug
candidates, and improved accuracy in drug toxicity testing. This enhances the
efficiency of early-stage drug development, potentially significantly reducing the time
and cost associated with traditional animal testing.



Protein Crystallization and Biopharmaceuticals: Microgravity promotes the growth
of more uniform and higher-quality protein crystals, which in turn improves the
precision of drug target structural analysis. Furthermore, in biopharmaceutical
manufacturing, it enables lower-viscosity formulations, contributing to the
development of more stable and long-shelf-life drugs.

Background and Industry Context

Cancer drug development is a highly time-consuming and costly process, with
limitations of animal models and high failure rates in clinical trials posing long-standing
challenges. The microgravity environment offers an innovative approach to address
these issues. The International Space Station (ISS) serves as a unique platform for
microgravity research, with scientists and companies from diverse fields conducting
experiments in space. Space-based cellular research is gaining attention as a potential
solution to resolve drug discovery bottlenecks faced by the pharmaceutical industry and
establish more efficient and ethical research methods.

As evidenced by the UK's establishment of a regulatory pathway for space-manufactured
medicines, countries are beginning to recognize the unique scientific and commercial
opportunities that space offers. The coverage of this topic by The Hindu, an Indian media
outlet, indicates a growing global interest in space medicine and drug discovery.

Strategic Significance and Outlook

The advancements in space oncology hold the potential to revolutionize the future of
cancer treatment. Cancer research under microgravity will contribute to more efficient
drug screening, improved precision in personalized medicine, and the discovery of novel
therapeutic targets. In the future, in-orbit experimental facilities are expected to become
an integral part of the drug discovery pipeline, complementing terrestrial laboratories.
This will allow patients to access more rapid and effective treatments, while the
pharmaceutical industry accelerates innovation and creates new value in the healthcare
sector of the space economy. Investments in life sciences research in space are
anticipated to expand further, bringing substantial contributions to human health and
well-being.

Source: https://www.thehindu.com/sci-tech/health/can-space-oncology-revolutionise-cancer-
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#67 Teledyne e2v's Space-Grade 10-bit 12.8 GSps Ka-
Band ADC 'EV10AS940' Achieves Zero SEL in Radiation
Testing

OVERVIEW

Teledyne e2v Semiconductors announced new radiation test results for its space-

grade analog-to-digital converter (ADC), the EV10AS940 (10-bit, 12.8 GSps, Ka-band

capable). The rigorous testing campaign observed no Single Event Latch-up (SEL)

events, with all tested devices remaining fully functional and showing no degradation
under maximum Linear Energy Transfer (LET) levels, high temperature, and high

supply voltage conditions. This confirms the exceptional robustness of the ADC,

developed for demanding space payloads and mission-critical applications.

Published July 01, 2026  Teledyne e2v Semiconductors  UK



IN DEPTH

Key Findings

Teledyne e2v Semiconductors has announced that its space-grade ADC, the EV10AS940
(a 10-bit, 12.8 GSps, Ka-band capable analog-to-digital converter), demonstrated
exceptionally high resilience in recent radiation testing. The absence of any Single Event
Latch-up (SEL) events, even under the most extreme conditions, and the full functionality
of all tested devices without degradation, marks a groundbreaking achievement for next-
generation space missions.

Technical and Testing Details

The EV10AS940 is a high-performance ADC specifically designed for demanding space
payloads and mission-critical applications, including Ka-band communications, high-
performance radar, and electronic warfare systems. Its outstanding performance was
substantiated through rigorous testing:

Single Event Latch-up (SEL) Immunity: SEL is a severe malfunction caused by space
radiation particles striking a semiconductor device, potentially leading to device
destruction. In these tests, no SEL events were detected despite irradiation up to
maximum Linear Energy Transfer (LET) levels (the amount of energy deposited by a
radiation particle as it passes through a material). This clearly demonstrates the
EV10AS940's remarkably high SEL immunity.

Total Ionizing Dose (TID) Tolerance: The cumulative effect of total radiation dose
over long-duration missions was also evaluated, confirming the device's ability to
maintain performance over extended periods.

Operating Conditions: Testing was conducted under high-temperature and high-
supply voltage conditions, which are particularly stressful for devices. The absence of
functional degradation under these conditions guarantees high reliability across
diverse space mission profiles.

Performance Specifications: A 10-bit resolution and a high sampling rate of 12.8
Gigasamples per second (GSps) are essential for accurately digitizing wide-bandwidth
signals, significantly enhancing communication and sensing capabilities in the Ka-
band (26.5–40 GHz).



Background and Industry Context

Modern space missions demand faster, higher-capacity data transmission, high-
resolution Earth observation, and complex scientific experiments, all of which require
highly reliable and high-performance electronic components. Space is an extremely
harsh environment for semiconductor devices, exposed to high-energy particles from the
sun, galactic cosmic rays, and radiation from the Van Allen belts. Radiation can cause
various functional failures, ranging from bit flips (soft errors) to permanent circuit
damage (hard errors).

Teledyne e2v Semiconductors has a long-standing track record of providing high-
performance, high-reliability semiconductor solutions for the aerospace and defense
industries. The test results for the EV10AS940 reaffirm the company's position as a global
leader in the design and manufacturing of space-grade components. This type of
technological advancement plays a crucial role in the development of next-generation
space systems promoted by space agencies worldwide, including the European Space
Agency (ESA) and the Japan Aerospace Exploration Agency (JAXA).

Strategic Significance and Outlook

The EV10AS940's superior radiation tolerance and high-speed data processing
capabilities will dramatically enhance data acquisition and transmission capacities in
next-generation communication satellites, Earth observation satellites, deep-space
probes, and military reconnaissance satellites. The evolution of Ka-band technology, in
particular, contributes to the realization of satellite internet, high-definition image
transmission, and real-time communications. The adoption of this device will allow
mission designers to mitigate reliability concerns when developing more complex and
ambitious payloads, enabling the construction of higher-performance, longer-life space
systems. This will accelerate innovation across the entire space industry and foster the
realization of more data-driven space applications. Teledyne e2v is expected to further
strengthen its position as a key supplier in the space economy through this technology.

Source: https://uk.finance.yahoo.com/news/teledyne-e2v-strengthens-space-grade-070000747.html
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#68 Relativity Space Advances Terran R Reusable
Launch Vehicle for LEO Constellations, Securing Over
$3 Billion in Contracts

OVERVIEW

Relativity Space is actively developing its fully reusable two-stage launch vehicle,

Terran R, aiming to provide reliable, routine, and cost-effective access to space for

commercial, government, and scientific missions. Terran R is optimized for the rapidly

growing Low Earth Orbit (LEO) satellite constellation market, expanding launch
capabilities for next-generation communication, Earth observation, and exploration

payloads. The vehicle has already secured over $3 billion in launch service contracts

with government, commercial, and telecommunications customers.

Published July 02, 2026  Relativity Space  USA



IN DEPTH

Key Findings

Relativity Space is vigorously advancing the development of its fully reusable two-stage
launch vehicle, Terran R. The company's objective is to provide reliable, routine, and cost-
effective access to space for commercial clients, government agencies, and scientific
missions. With over $3 billion in launch service contracts already secured, there is
significant anticipation for both its technology and business model.

Technical and Contract Details

Terran R aims to deploy large payloads (in the multi-ton class) into Low Earth Orbit (LEO)
and then fully recover and reuse both the first and second stages of the rocket, a
capability comparable to SpaceX's Falcon 9 and Starship. This complete reusability is
crucial for dramatically reducing launch costs and increasing launch frequency.

Leveraging 3D Printing Technology: Relativity Space utilizes its core technology of
large-scale metal 3D printing (the Stargate system) for manufacturing Terran R. This
approach significantly reduces part count, shortens manufacturing lead times, and
enhances design flexibility. A lower part count also contributes to improved reliability.

Target Market: Terran R is optimized for the rapidly growing LEO satellite
constellation market. This market involves deploying thousands of satellites to
provide global internet communication, Earth observation, and Internet of Things
(IoT) services.

Launch Capability: It offers the capacity to launch next-generation communication
satellites, Earth observation satellites, and scientific exploration and research payloads
at a lower cost.

Secured Contracts: The securing of over $3 billion in launch service contracts from
government, commercial, and telecommunications customers demonstrates strong
market confidence and demand for Terran R. This also provides a crucial funding
source to support development costs.



Background and Industry Context

Reusable rocket technology has become the standard for space transportation since
SpaceX revolutionized the market with its technology and business model. Relativity
Space is building on this trend while differentiating itself through the wholesale adoption
of its proprietary 3D printing technology. Traditional rocket manufacturing has relied
heavily on complex supply chains and manual labor, but 3D printing fundamentally
transforms this by enabling automated and accelerated manufacturing.

The LEO constellation market is projected to continue its expansion with large-scale
projects like OneWeb, Amazon Kuiper, and Starlink. Building these constellations
necessitates the ability to launch a large number of satellites quickly and economically,
and Terran R is positioned to meet precisely this demand. The U.S. space industry is
striving to maintain its technological leadership through government support and
private sector innovation.

Strategic Significance and Outlook

If successfully developed, Terran R will establish Relativity Space as a key player in the
global space transportation market. Full reusability and manufacturing innovation
through 3D printing could further drive down launch costs and make access to space
even more accessible. This would enable more companies and research institutions to
participate in space activities, accelerating the overall expansion of the space economy.
Existing satellite operators and new entrants, in particular, are expected to welcome cost-
effective heavy-lift launch services like Terran R. This technology is anticipated to
diversify business models in space and play a vital role in advancing humanity's
utilization of space to the next level.

Source: https://www.satnow.com/news/details/5452-relativity-space-advances-terran-r-reusable-launch-
vehicle-for-leo-constellations
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#69 NASA Confirms Orion Spacecraft Heat Shield
Design Safety for Artemis II Mission

OVERVIEW

NASA Ames Research Center engineers have confirmed the safety of the Orion

spacecraft's heat shield material for the Artemis II mission, based on data analysis

from Artemis I. This heat shield technology is critical for protecting astronauts from

extreme temperatures during atmospheric re-entry. This safety confirmation marks a

pivotal milestone for ensuring future astronauts can safely travel to and from deep

space.

Published June 30, 2026  NASA Ames Partnerships Office Annual Report  USA



IN DEPTH

Key Findings

Engineers at NASA Ames Research Center have announced the confirmation of the
safety of the heat shield design for the Orion spacecraft, which will carry astronauts on
the Artemis II mission. This decision is based on detailed data analysis from the
uncrewed Artemis I flight, validating that the heat shield can reliably protect the crew
from extreme temperatures during atmospheric re-entry. This achievement represents a
critically important step for the Artemis program's goal of safely transporting humans to
deep space and returning them to Earth.

Technical and Testing Details

The Orion spacecraft's heat shield is designed to protect the crew and internal systems
from the scorching temperatures, reaching several thousand degrees Celsius, generated
during Earth re-entry. Its main technical features and the validation process are as
follows:

PICA (Phenolic Impregnated Carbon Ablator) Material: Orion's heat shield utilizes
PICA material, developed by NASA. This ablative material dissipates heat by charring
and eroding during re-entry, minimizing heat transfer to the spacecraft's interior.

Data Analysis from Artemis I: The uncrewed Artemis I mission, conducted in 2022,
orbited the Moon and re-entered Earth's atmosphere at high speed. Extensive data,
including temperature, pressure, and heat flux measurements from sensors
strategically placed on the heat shield, were collected. Ames researchers meticulously
analyzed this data to assess the material's performance, ablation behavior, and
structural integrity.

Safety Confirmation: The analysis confirmed that the heat shield's performance
matched predictive models and fully met the safety margins required for a crewed re-
entry during Artemis II. This validates the reliability of the material selection, design,
and manufacturing processes.



Background and Industry Context

Atmospheric re-entry is one of the most perilous and complex phases of spaceflight.
Since the Apollo program, NASA has been a world leader in re-entry thermal
management technologies. For the Artemis program, the Orion spacecraft will re-enter
at higher speeds from farther deep space than Apollo, demanding even greater
performance and reliability from its heat shield. This safety confirmation is the
culmination of years of intensive research, development, and stringent testing.

NASA Ames Research Center is a crucial facility with expertise in thermal protection
systems, aerodynamics, and planetary atmospheric entry. Through partnerships with
commercial companies, it also contributes to establishing safety standards for
commercial spaceflight. This validation signifies the maturation of a key foundational
technology for future lunar and Martian exploration missions.

Strategic Significance and Outlook

The confirmation of the Artemis II heat shield design's safety instills significant
confidence for the upcoming Artemis II mission, planned for 2026 or later, which will see
astronauts orbit the Moon. The success of the heat shield dramatically enhances the
feasibility of future Artemis III (lunar landing) and subsequent crewed Mars missions.
Safe and reliable re-entry technology is an indispensable element for expanding human
activity in deep space and protecting astronaut lives. This achievement also contributes
to advancements in safety technology across space tourism and the broader space
industry, marking a critical step towards making the dream of space travel a reality for
more people.

Source: https://www.nasa.gov/ames-partnerships/annual-report-2025/
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#70 ESA Supports Microgravity Automated Screening
& Tissue Modeling (MAST) Feasibility Study to
Accelerate Drug Discovery in Neurodegeneration and
Oncology

OVERVIEW

ESA Space Solutions is supporting the Microgravity Automated Screening & Tissue

Modeling (MAST) feasibility study to assess Exobiosphere's proposed On-Orbit High-

Throughput Screening (OHTS) platform. OHTS is envisioned as a commercial service

offering automated high-throughput cell culture experiments, drug screening, and

tissue modeling in microgravity. This study aims to accelerate drug discovery in fields

like neurodegenerative diseases and oncology by providing access to physiologically

relevant biological models that cannot be replicated on Earth.

Published July 02, 2026  ESA Space Solutions  Europe



IN DEPTH

Key Findings

ESA Space Solutions is backing the Microgravity Automated Screening & Tissue
Modeling (MAST) feasibility study, which aims to evaluate the viability of Exobiosphere's
proposed On-Orbit High-Throughput Screening (OHTS) platform. This pioneering
initiative seeks to provide access to more physiologically relevant biological models for
fields such as neurodegenerative diseases and oncology—models that are difficult to
replicate on Earth—thereby significantly accelerating the drug discovery process.

Technology and Study Details

Exobiosphere's OHTS platform is envisioned as a commercial service that leverages
orbital environments, such as the International Space Station (ISS), to automate high-
throughput cell culture experiments, drug screening, and tissue modeling. The MAST
feasibility study will conduct a detailed assessment of OHTS's technical and commercial
viability.

Benefits of Microgravity: The microgravity environment is known to facilitate the
formation of 3D cellular structures (like spheroids and organoids), which can better
mimic in vivo tissue structures and functions. This allows for more accurate drug
response assessments by preserving cell-to-cell interactions and signaling pathways
often lost in terrestrial 2D cultures.

High-Throughput Automation: On-orbit experiments require a high degree of
automation to minimize astronaut intervention. OHTS aims to enhance experimental
efficiency and reproducibility by simultaneously processing numerous samples,
automating tasks such as cell seeding, media exchange, drug addition, imaging, and
data collection.



Application Areas:

Neurodegenerative Diseases: For conditions like Alzheimer's, Parkinson's, and
Amyotrophic Lateral Sclerosis (ALS), terrestrial models often fail to fully capture
disease complexity. 3D neuronal cell cultures in microgravity could provide more
physiologically relevant models, potentially accelerating the discovery of new
therapies and drug candidates.

Oncology: Promotes spheroid formation of cancer cells, offering realistic tumor
models for anticancer drug screening and personalized medicine.

Background and Industry Context

The pharmaceutical industry faces escalating costs and low success rates in new drug
development, driving a demand for more efficient and predictive drug screening models.
Current terrestrial cell culture and animal models often cannot fully replicate complex
human physiological responses, contributing to high failure rates in clinical trials. The
microgravity environment is gaining attention as a unique research platform with the
potential to bridge this gap, with many countries, including the U.S., UK, and Japan,
investing in space-based biotechnology research.

ESA Space Solutions is an ESA program dedicated to leveraging space technologies for
terrestrial commercial applications and societal challenges. It aims to foster innovation in
space and create new business opportunities through collaborations with SMEs.
Feasibility studies like MAST represent early-stage investments towards technological
commercialization, reducing risks while paving the way for future commercial services.

Strategic Significance and Outlook

The successful outcome of the MAST feasibility study will indicate the potential for
Exobiosphere's OHTS platform to be commercialized, providing the pharmaceutical
industry with an innovative drug discovery tool. If high-throughput screening and tissue
modeling in orbit become viable, it could uncover drug mechanisms of action and
toxicity profiles previously overlooked in terrestrial research, leading to the development
of more effective and safer medicines. This is a critical factor driving growth in the
biotechnology and healthcare sectors of the space economy, opening a new frontier that
promises to contribute significantly to human health and well-being. It also helps Europe
establish technological leadership in this cutting-edge domain.



Source: https://business.esa.int/projects/mast
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#71 Rocket Lab Aborts Launch of Japan's iQPS SAR
Satellite 'QPS-SAR-13' at T-0, Cause Undetermined

OVERVIEW

Rocket Lab aborted the launch of Japan's Earth observation SAR satellite 'QPS-SAR-

13' (Mikura-I) from iQPS at the final stage of the countdown. The launch, scheduled

from Rocket Lab's Launch Complex 1B in New Zealand, was halted for reasons

currently undisclosed. This mission would have been the eighth launch in iQPS's

planned 15-satellite SAR constellation deployment.

Published July 01, 2026  Space.com  Japan



IN DEPTH

Key Findings

Rocket Lab announced an abort of the launch of 'QPS-SAR-13' (Mikura-I), the Synthetic
Aperture Radar (SAR) satellite from Japanese Earth observation company iQPS, during
the final moments of the countdown. The launch was scheduled from Rocket Lab's
Launch Complex 1B on New Zealand's Mahia Peninsula, but the cause of the abort has
not yet been officially announced.

Mission and Abort Details

QPS-SAR-13 was intended to be the 13th satellite in iQPS's expanding SAR satellite
constellation. iQPS aims to provide data across various sectors, including agriculture,
disaster monitoring, and infrastructure monitoring, by operating a large number of small
SAR satellites capable of high-frequency and high-resolution Earth observation.

Satellite Purpose: 'Mikura-I' was set to enhance the QPS-SAR constellation's all-
weather observation capabilities, monitoring specific regions of Earth every few hours,
irrespective of daylight or weather conditions, as a crucial part of the network.

Launch Provider: Rocket Lab has previously launched multiple iQPS satellites using
its Electron rocket, and this mission was slated as the eighth launch out of a planned
total of 15. Previous launches had been successfully completed.

Abort Circumstances: The launch was aborted at a stage very close to T-0 (liftoff).
Such last-minute aborts typically occur when an anomaly is detected in the rocket
system, ground systems, or due to adverse weather conditions. Rocket Lab is currently
reviewing data, and further announcements are anticipated.

Background and Industry Context

Japan's iQPS is a notable startup recognized as a pioneer in small SAR satellites. SAR
satellites use radio waves to observe the Earth's surface, offering the advantage of
continuous monitoring regardless of weather or time of day, unlike optical satellites. This
capability enables near real-time tracking of surface changes, making it valuable for
disaster prevention, infrastructure management, smart agriculture, and national security.



Rocket Lab has established a significant presence in the small satellite launch market,
second only to SpaceX, and its Electron rocket is highly regarded for its ability to quickly
and precisely insert payloads into specific orbits. Demand from the Asia-Pacific region is
high, and the New Zealand launch facility offers a geographical advantage to these
customers. However, launch aborts underscore the inherent technical complexities and
risks within the space industry. Even with highly proven rockets and experienced teams,
unforeseen circumstances can always arise during launch operations.

Strategic Significance and Outlook

While this launch abort may cause a temporary delay in iQPS's constellation deployment
plans, such aborts are usually standard procedures for ensuring safety and do not often
indicate fundamental issues. Rocket Lab is expected to investigate the cause and swiftly
set a new launch window. The eventual successful launch of QPS-SAR-13 is crucial for the
completion of iQPS's constellation and the expansion of its service delivery capabilities.
With global demand for SAR data on the rise, timely satellite deployment is vital for iQPS
to maintain its competitive edge. For Rocket Lab, a swift investigation and resolution of
this abort are imperative to upholding its reliability in the highly competitive launch
market.

Source: https://www.space.com/space-exploration/launches-spacecraft/rocket-lab-launch-iqps-radar-

satellite-grain-goddess-provides
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