
EUROpean Curation of Astromaterials Returned from Exploration of Space (EURO-CARES) 
was a three-year (2015-2017) multinational project funded under the European 
Commission's Horizon2020 research scheme (www.euro-cares.eu).
Thirteen competitive institutions from all over Europe have been roadmapping a 
European Sample Curation Facility (ESCF) for the curation of samples from possible 
return missions to the Moon, asteroids and Mars, with technical aspects ranging from 
infrastructure of the facility, to sample characterization to analogue samples.
 
 
The final deliverable of the EURO-CARES project organizes all tasks and 
studies necessary to build and operate and ESCF in Europe. The full version 
is available by scanning the QR code.
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Design of the ESCF
To allow flexibility in the building of the ESCF (in term of timeline and location), 
we defined a list of independent units, each one fulfilling a unique function.
 
 

Containment and Cleanliness
Given the pristine nature of the samples and the Planetary Protection 
requirements for Mars samples (COSPAR Category V - Restricted Earth Return, see 
COSPAR PP Policy, 2011)  the ESCF will combine high containment and ultraclean 
requirements.  It will result in a highly specialised and unique facility. 
 
The Planetary Protection (PP) requirements state that the probability of a single 
unsterilized particle of ≥0.1μm being released in the environment shall be 
≤1x10-6. The measures already employed for high containment facilities 
(BioSafety Level 4 (BSL-4) laboratories) demonstrate that the majority of the 
technology necessary for a restricted Earth return mission already exists, and thus 
can be built upon with technologies adapted from different sectors of the 
industry.

Landing site
Lessons learned from previous sample return missions show that it is necessary to start 
landing site selection more than two years in advance of a mission. Recovery team 
should be trained for every possible scenario. The landing site should be monitored by 
collection environmental measurements and samples before, during and after landing 
procedures. Six landing sites were identified for a potential European sample return 
mission. The table below summarizes with a 'traffic light' indicator the top-level 
advantages and disadvantages of each site.  

EURO-CARES - 
HOW TO ADVANCE EUROPEAN EFFORTS TO HAVE A 
CURATION FACILITY FOR UNRESTRICTED AND/OR 

RESTRICTED SAMPLES FROM SAMPLE RETURN MISSIONS.

Provision
White Sand 

Area

Utah Test and 

Training Range
Wallops

Woomera 

Range Complex
Kazakh Steppe

Esrange Space 

Centre

Na�onality US US US Commonwealth Kazakhstan EU

Visas Required Yes Yes Yes Yes Yes (easy) No

Ac�ve Landing Yes Yes Yes Yes Yes Yes

Passive Landing Probably Probably Probably Yes Yes Probably

Direct Liason No No Yes Yes Unknown Yes

Military Yes Yes No Yes Yes Yes

Security Yes Yes Yes Yes Limited Yes

Radar Yes Yes No Yes Unknown Yes

Beacon Tracking Unknown Unknown Unknown Yes Unknown Yes

Access Good Good Good Good Limited Good

Nuclear History No Yes No Yes No No

Chemical History No Yes No Yes Yes No

Different design solutions for the ESCF and its various functional units were 
prepared in collaboration with architects. The different designs are all based on 
flexibility, whether it is at the level of the site, or at the level of the room. The 
ESCF, as a long-standing storage curation facility, and with the aim of 
accommodating samples from several sample return missions, should be easy to 
remodel if necessary. 

Major recommendations and next steps
 Europe has an internationally-recognised community of scientists and engineers that specialise in study of extraterrestrial materials and their terrestrial analogues, and in 
handling and containment of biologically-sensitive material. This combination of skills makes Europe well suited to curate samples from the next generation of sample return 
missions. Timeline of development, building and testing of the ESCF (see figure below) is expected to be no less than 7 to 10 years. Several activities can be started already:   

1/ Consolidate the protocols for Life Detection and Biohazard Assessment, for 
restricted sample return, and adress the question of sterilization of samples.
2/ Identify funding as soon as possible. Costs range from 10M€ for a basic curation 
facility for unrestricted samples, to over 100M€ for a bespoke facility for restricted 
samples. Initial and running costs shall be included in the cost of the exploration 
mission. We strongly recommend that the ESCF becomes part of the European 
Strategy Forum on Research Infrastructures (ESFRI) roadmap.
3/ Gather a well-defined and fully characterized suite of analogue materials. 
4/ Select and appropriate train the staff appropriately, using the suite of analogue 
materials.

Characterization and study of the samples
Several stages of studies are to be conducted:
Sample Early Characterisation (SEC): simple, non-destructive measurements to 
identify a basic description of each sub-sample. It must be completed as early as 
possible, and can start while the samples are still enclosed in the Earth Return Capsule 
(ERC). It is conducted within the ESCF, for both, unrestricted and restricted samples. 
The SEC enables the next steps. 
Preliminary Examination (PE): fulfilling the original scientific goals of the mission. For 
unrestricted samples, it should be outside of the ESCF, with partner laboratories 
(enabling reduction of the footprint and costs of the ESCF, high involvment of the 
science community). For restricted samples, PE must be either conducted within the 
restricted area or, if done in external laboratories, the samples must be either sterilised 
prior to sending, or enclosed in specific containers following the PP recommendations. 
Life Detection (LD) and Biohazard Assessment Protocol (BAP): for restricted samples 
only. It involves using a wide range of techniques to investigate the presence of past 
and/or present life in the samples. 
Open phase of scientific investigations: the samples are made available to the large 
scientific community.  

 
We recommend to use primarily a Double 
Wall Isolator as primary containment and 
laminar flow in laboratories.
A comprehensive plan for contamination 
control and knowledge must be 
implemented from day 1 of the project.
For containment and cleanliness prupose, 
as well as for an easy maintenance access, 
we recommend to keep instruments outside 
of the clean and/or containement areas, by 
using through-barrier technologies such as 
our "villus" system shown here.      

For questions or comments: aurore.hutzler@gmail.com
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Functional units of the ESCF. PRF: Portable Receiving Facility; SRF: Sample Receiving Facility; 
SCF: Sample Curation Facility; AMUF: Analogue and Mock-Up Facility.

PRF Unrestricted PRF Restricted
Assessing, cleaning and packaging the spacecra� on the landing site. 

Delivery of the spacecra� to SRF.

SRF Unrestricted SRF Restricted

Receiving the sample container, cleaning and opening of the outer 

layers and delivery of the unopened sample canisters to the cura�on 

facility. Clean environment. For restricted samples, containment 

environment required.

SCF Unrestricted SCF Restricted

Receiving of the sample canister, accessing the samples. Preliminary 

Examina�on (sample and hardware) and Sample Early Characterisa�on, 

Cura�on and Dissemina�on. For restricted samples, Life Detec�on and 

Biohazard Assessment Protocol. Ultra-clean environment. For restricted 

samples, high containment environment required.

Support space for workers (offices, mee�ng rooms, social rooms, 

restaurant, etc.).

Space accessible to the public (different categories of public, TBD) to 

promote the ac�vi�es of the ESCF.

Personnel training, instruments and protocols tes�ng on analogue 

samples. Material tes�ng for cleanliness and containment suitability.

Work Space

Public Outreach

AMUF

We recommend as landing sites either UTTR, or the Esrange Space Centre. However, a 
more detailed evaluation of the Esrange Space Center should be envisioned. The ESCF 
must be designed to maximize flexibility. Detailed examination of the samples should 
be done outside of the ESCF when possible, to engage a broader scientific community 
and to be more cost-effective. Required innovations comprise robotic instrumentation 
and transport containers for restricted samples.  


