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MSR, Containment &The Draft Protocol 

Decision Making about Planetary Protection 

Context:

- Containment

- Accumulating Information & Iterative Process

Priorities -- Identifying Needs

- Science–Biological vs. Planetary

- Legal / Policy

- Facility/Technical

Process in Retrospect - Strategies

Lessons Learned… and Issues TBD 



Sample Return Mission: Many Technologies, Activities, Locations





Rigorous Test Protocolé

No ET Life or Biohazards 

On the Mooné

Astronauts and Rocks

Released From 

Quarantine



Fast Forward to ó90ôs

üMartian Meteorite (Aug. 1996)

üPathfinder and Sojourner (July ó97) 

Even as ALH debate continuedé

ÅNASA began Planning MSR missionsï
- Mars opportunities every 26 months 

- 2003, ó05, Samples Returned ô07

ÅRecognized changes since Apollo

- Science, technology, legal/policy, public 

ÅMisc. studies underway.. MELTSWG (Quarantine, Curation, etc.)

ÅNASA Asked NRC to study MSR issues (ó96-97)



ÅNASA Charge to Committee: 
ï Likelihood of Return ET Life in Samples

ï Risk of Pathogenicityor Large Scale Impacts

ï How Reduce risks?  

ÅNRC Recommended:Conservative Approach 

ÅContainment
ï Samples contained &  treated as potentially hazardous

ï No uncontained martianmaterials returned to Earth (unless sterilized)

ï Break Chain of Contact with Mars;  Maintain Containment Integrity

ï On Earth, No distribution of unsterilized materials unless
ÅRigorous analyses demonstrate no ET life or biological hazard 

ÅMaterials sterilized first

ÅSample Evaluation-Rigorous analysesé Protocol TBD

ÅProgram Oversight 
ï Establish Interagency Panel to coordinate & advise on implementation

ï Administrative structure within NASA to verify & certify PP adherence

ÅKeep Public Informed

1997



Priorities/ Issues of Importance- Pre-Protocol Workshops
No Existing Facility meets containment & science needs

Tension over Biohazard and Planetary Science Needs (cleanliness)

ÅContainment- Build on Apollo but update and revise

ïFocus on Sample Canister andReceiving Laboratory (BSL-4)

ïMission ArchitectureïPP concerns built into many part of mission 

ïIdentified R&D needs (filtration; canister verification; false positives; cleanliness,  
sterilization, etc).

ÅLife DetectionïPreliminary Protocol built on

ïOrganic chemical analyses/detection (functional groups assoc. with energy 
transfer)

ïLight and/or electron microscopy (SEM, TEM)ïfor screening

ïCulturing of secondary importance

ïNASA needs to focus on new life detection technologies/methods 

ÅBiohazard Preliminary Testing Protocol

ïEmphasized Chemical Toxicity & Pathogenicity

ïIn vitro methods rather than whole organism tests 

ïMicrocosm tests for ecosystem effects (TBD)

ïAttempt to outline Criteria for Release (no consensus)

ÅOversight/ Certification/ Verification

ÅLegal  Requirements /Compliance

ÅPublic Information



Mars Sample Handling/ Protocol Workshops 
(Planned 1999  Implemented 2000-02)

Protocol Process
1. Workshop 1: March 2000 Bethesda MD (Rummel & Race, 2000)

2. Workshop 2: Oct. 2000, Bethesda MD (Race et al. 2001a)

3. Workshop 2a: Nov. 2000, Rosslyn VA (Bruch et al, 2001)

4. Workshop 3: March 2001, San Diego CA (Race et al. 2001b)

5. Workshop 4*, June 2001, Arlington VA (Race et al., 2001)
* Advance Copy (May 2001) of SSB/COMPLEX Rept.: Quarantine & Certification of Martian Samples

THEN

ÅConsensus Working Draft of Protocol, June 2001

ÅOversight and Review Committee  (Oct-Nov 2001) (NYC) 

(NOTE: Post 9/11 and Anthrax Attacks)  

ÅDraft Test Protocol for Detecting Possible Biohazards in 

Martian Samples Returned to Earth (October 2002)



1. Containment

Entire Protocol = 
þRigorous Analysesÿ  

PlusĄ



1. Containment

2. Initial Processing

3. More P/C tests;

sample selectione 3. Pristine Curation

Entire Protocol = 
þRigorous Analysesÿ  

PlusĄ



1. Containment

2. Initial Processing

3. More P/C tests;

sample selectione 3. Pristine Curation

4. Biohazard Testing

4. Life Detection

Entire Protocol = 
þRigorous Analysesÿ  

PlusĄ

Environment & Health 

Monitoring and Safety

Database &  Info Handling

Personnel Management, 

Training, Oversight Committees  









Containment
CDC-NIH Guidelines 

PLUSé



Additional Considerations Related to 

Containment and Protocol

Facility, Technological & Other Concerns
Å ? If ET life discovered:  Review adequacy of facility, tests, equipment and 

emergency plans etc.

Å International Complications? (where will sample go?)

Å Need organized Communication Plan in advance

Å Contradictory/Inconsistent ResultsïMultidisciplinary Input

Å Ensure application of Release Criteria (international review)

Å Anticipated Breach of Containment/Emergency Plans

Å Documentation of Operations, Biosafety etc.

Maintain and Update Protocol
Å International review with partners (national academies of science)

Å Ethical and Public Reviews of Sample Return

Å Future Modifications to Protocol (in advance and real time)



You Are 
Here



Where We Stand Now

2009 NRC Study: Reassessment of MSR 
ÅConcur with 1997 Study plus:

ï Verify Seal- Emphasis on containment rather than Monitoring en route

ïNeed Examine Samples at Microscale (address sample heterogeneity)

ïSmall Amounts of Materials (Representative; Non-Destructive?)

ïTransport Containers (multiple labs?)

ïCriteria for Release TBD

ïLonger Time to Commission Labs  (10 years +)

ÅOther Concerns
ïEIS complications?  (Based on BSL-4 lab concerns)

ïQuestion about Animal Studies- (Needed? Advances in Molec. Biol.)

ïFalse Positives of concern to both PP and Science

ïPublic Opposition?  ($$;  Risks; ex.  ICAMSR)

ïWild Card:  ET Discovery;  Ethics and PP

NASA-ESA Joint MSR missions:    

2016,  2018,  2020+





Questions?    

http://planetaryprotection.nasa.gov/

