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I.  WHY THESE REQUIREMENTS ARE NEEDED AND THEIR SCOPE

Data on chemical and biological materials to be flown in the pressurized volumes of habitable spacecraft, including the International Space Station (ISS), are needed by JSC toxicologists to assess the toxicity and assign hazard levels.  This document defines submission schedules and establishes requirements for the types and format of these data.  Adherence to these timelines and requirements will help eliminate unnecessary delays or obstacles to the toxicological approval of materials for flight.

The present document is a major revision of JSC 25607, “Requirements for Submission of Test Sample-Materials Data for Shuttle Payload Safety Evaluations”, dated 

October 1994, which was subsequently re-issued (September 1996) with a new document number, JSC 27472, but with the same title and date and no revisions.  The revisions in the present document have been necessitated by the recent introduction of a two-step process (described in this document) for verification of data for flight materials and by the anticipated needs of the ISS.

II.  APPLICABILITY OF THESE REQUIREMENTS

These requirements apply to items which contain liquids, gases, gels, greases, powders/ particulates, radioisotopes, or biological materials and are located in the habitable pressurized volume of ISS or U.S. operated spacecraft.  These include, but are not limited to, science payloads, government furnished equipment (GFE), risk mitigation experiments (RMEs), development test objectives (DTOs), detailed supplementary objectives (DSOs), life science experiments, and medical studies. They apply even to materials that are obviously non-toxic, e.g. water or compressed air, since it may become necessary to identify them if they were to escape in-flight.  Proprietary formulations are also included with the understanding that the information will be protected from non-essential disclosure.

These requirements do not apply to flight hardware itself, nor to offgas products from the hardware, but do apply to all chemicals or biologicals contained in the hardware. Food, drinking water in the galley, and structural components are excluded from these requirements.  While items in the Crew Preferences Kit have been excluded from these requirements in the past, the need for toxicological data concerning these items is being evaluated.

III.  WHO MUST PROVIDE THE DATA AND TO WHOM

The hardware provider or payload organization representative must supply data on chemical and biological materials. " Payload organization " is used in a generic sense to refer to a group or individual who is responsible for the development, construction, or flight preparation of a flight article and who is thoroughly familiar with its composition and function (e.g. a principal investigator, payload coordinator, or payload integration manager).   

The data must be sent to the following individuals:

1.  To the executive secretary of the JSC Payload Safety Review Panel (PSRP), ISS Safety Review Panel (SRP), Safety and Mission Assurance Review Team (SMART), JSC GFE Common Hardware Assessment Panel (GCHAP), KSC Ground Safety Review Panel (GSRP), or other applicable safety group,

2.  If transported aboard SpaceHab (SH), to the SH integration contractor representative (see Spacehab Inc.'s Verification Data Requirements document for a given experiment, Appendix B).  

3.  If not transported aboard SH, to the NASA toxicologist representative to the cognizant Review Panel and/or the contractor toxicologist assigned to that mission.

(Note:  For experiments to be conducted within SH, data are sent by the hardware providers or payload organization representatives to the SH Integration Contractor representative, who then forwards the data to the safety panel and toxicologist.  The SH Integration Contractor representative will not submit data for items transported in the SH module solely for transfer to ISS).

An up-to-date table listing the JSC toxicologists and the missions/flights to which each is assigned is available on the World Wide Web at www.jsc.nasa.gov/toxicology/MsnAsgns.xls  This table also includes addresses, phone and fax numbers, etc.  Information for contacting the toxicologists and the SpaceHab representative, current as of July 2003, is given in Appendix A.

IV.  REFLOWN AND PREVIOUSLY ASSESSED MATERIALS

A list of material compositions, concentrations, and amounts must be submitted for every mission/flight.  These requirements apply equally to materials being flown for the first time and to materials that have previously flown and/or have previously been assessed, with the following exceptions.  Material safety data sheets and data on physical or chemical properties need not be submitted if a material is identical in composition to that flown by the hardware provider or payload organization representative and assessed by the JSC toxicologists for a previous mission/flight.  If there are no changes from the previous mission/flight, the hardware provider or payload organization representative may submit a copy of the previous verified Hazardous Material Summary Table (HMST).  If only minor changes are planned, a marked-up copy of the previously approved HMST, showing the planned changes, may be submitted.

V. What specific types of data are needed
A list of the information that must be provided for each type of chemical and biological material is given below.  A form that provides space to fill in the required information may be obtained from the JSC toxicologist assigned to that flight, either by U.S. Mail, 

e-mail, fax or at the following internet address: www.jsc.nasa.gov/toxicology/.

A.  For all chemical and biological materials, the following types of data are needed:



•  The mission/flight on which the item will be flown (ascent and descent)



•  The name of the experiment or functional system



•  A brief description of the protocol of the experiment, including mixing, heating, or other processing of materials which affects their composition or concentration



•  The apparatus subsystem which contains the item



•  The name, affiliation, phone, fax numbers, and e-mail addresses of one or more contact persons who can provide more information



•  The number of items of each type



•  The locations (i.e. middeck or module) during launch, on-orbit stowage, processing, and re-entry



•  Which data, if any, are proprietary



•  Material Safety Data Sheet, if available (except for common chemicals)



•  The date the material will be loaded into its apparatus



• The name, affiliation, phone, fax numbers, and e-mail addresses for individuals from the hardware provider or payload organization who should receive a copy of the HMST or Tox. Memorandum


B.  For liquids, solutions, gels, mixtures, powders, and particulates, the following additional data are needed:



•  The chemical identity of each component (for commercial undefined mixtures, e.g. sera, broths, and extracts, provide commercial identification, e.g. Hyclone FetalClone I( fetal bovine serum)



•  The "as launched" concentration of each component in a mixture or solution



•  The volume or weight of each separately contained portion of an item



•  The number of separately contained portions of each item to be flown (i.e. the number of identical samples)



•  The particle size range of powders and particulates



•  The pH of acidic and basic solutions



•  The source (synthetic or natural) of proteins or other components of viruses and microbes



•  The identity and amounts of anticipated reaction products, if known


C.  For gases, the following additional data are needed:



•  The chemical identity of each gas



•  The concentration of each gas



•  The volume of the containment vessel



•  The pressure and mass of the gas



Note:  The JSC Toxicology Group does not assess the adequacy of pressure vessels or other gas cylinders.


D.  For metals to be processed in a furnace, the following additional data are needed:



•  The number of samples of identical composition (for each composition)



•  The identity, weight and/or percentage of each component in each sample



•  The dimensions and/or surface area of each sample



•  The sample containment system



•  The processing temperatures



•  The processing times, including warm up duration, duration at nominal processing temperature, and cool down duration



•  The melting and boiling points of each component, if known



•  The fraction of the sample being heated at any one time and, for zonal melting experiments, the width and rate of movement of the heater



•  The evaporation rate or vapor pressure of each component metal at maximum planned processing temperature and at maximum runaway temperature (assuming two worst-case credible failures of the temperature control system), if known



•  The weight lost by each sample during pre-flight furnace processing, if known



•  The atmosphere (inert gas, vacuum, ambient, etc.) in the furnace



•  The method of cooling the furnace


E.  For combustion experiments, the following additional data are needed:



•  The identity, amount per sample, and number of samples of each material to be burned



•  The composition of the pre-combustion atmosphere



•  The anticipated combustion products and their amounts, if known



•  The planned disposal method for combustion products after each test



•  A description of the sample holders and containment systems during storage, during processing, and after processing


F.  For animals, animal cells, human cells, plants, plant cells, microbes, or viruses, the following additional data are needed:



•  The identity of the organism: species, strain, and American Type Culture Collection number, if applicable



•  The number of animals/plants or expected number, volume, and concentration of cells or viruses present at launch



•  A description of any planned pre-flight or in-flight treatment of organisms, e.g. implantation of osmotic pumps for delivery of drugs, or incorporation of 3H-thymidine



•  Other available safety information on the specific organisms



•  Indicate if the organisms have been screened for pathogens/ pathogenicity, particularly hepatitis and HIV for human cells



•  Indicate if the cells are malignant



•  Indicate whether cells are trapped in a gel matrix or free in suspension



•  Provide the identity, amounts, and concentrations of nutrient media or foods

VI. WHEN THE DATA MUST BE SUBMITTED

The timelines for submission of data are listed in Appendix B.  Earlier submissions are welcome and encouraged. Data submittal requirements are consistent with 

NSTS/ ISS-13830 for hardware being reviewed by the PSRP and SSP-30599 (Safety Review Process) for hardware being reviewed by the SRP and SMART.

VII.  HOW THE DATA SHOULD BE FORMATTED

Considerable flexibility is allowed in the format for submission of data as long as all the required data are presented clearly and legibly.  An example of a recommended format for the submission of the required data for solutions of chemicals is shown in 

Appendix D.  Recommended formats for other types of materials may be obtained by 

e-mail or fax from the NASA toxicologist  (see Section III) or from the NASA/JSC Toxicology web page on the Internet www.jsc.nasa.gov/toxicology/.

VIII.  HOW PROPRIETARY DATA WILL BE HANDLED

At the time that data is submitted to JSC toxicology, the hardware provider or payload organization representative must designate which data, if any, should be treated as proprietary.  Dissemination of proprietary data will be limited to NASA and contractor personnel who have a valid need to know.  These include NASA and contractor toxicologists, NASA flight surgeons, crewmembers and possibly others, on a case-by-case basis.  After the flight, proprietary data will be destroyed, except that archived by the toxicologists in restricted-access locations.  If the hardware provider or payload organization representative requires a more restricted distribution for specific items, the NASA toxicologist representative to the PSRP should be notified.

Appendix A

July 2003 Addresses for JSC Toxicologists 

and SH Integration Contractor Representatives

JSC NASA Toxicologists:


Martin E. Coleman, Ph.D.

John T. James, Ph.D.

Retired
Life Sci. Representative to PSRP
Chief Toxicologist

Mail:
2941 Panorama Trail

Mail Code: SF23


Westavia Hills, Alabama 35216
NASA Johnson Space Center




Houston, TX  77058

Voice:
205-978-9740

281-483-7122

Fax:   
205-978-9740

281-483-3058

e-mail:
mecoleman33@aol.com

john.t.james1@jsc.nasa.gov 

 JSC Contractor Toxicologists:


Hector Garcia, Ph.D.
Chiu-Wing Lam, Ph.D.
Raghupathy Ramanathan, Ph.D.
Mail: 
Mail Code: SF23/Wyle
Mail Code: SF23/Wyle
Mail Code: SF23/Wyle

NASA Johnson Space Center
NASA Johnson Space Center
NASA Johnson Space Center

Houston, TX  77058
Houston, TX  77058
Houston, TX  77058
Voice:  
281-244-5113
281-483-7223
281-483-8484
Fax:     
281-483-3058
281-483-3058
281-483-3058
e-mail:
 hector.garcia2@jsc.nasa.gov  
chiu-wing.lam1@jsc.nasa.gov  
raghupathy.ramanathan1@jsc.nasa.gov 

Spacehab Integration Contractor Representatives



Wade Procell
William A. Koelle
Mail: 
Mail Code:  JD03
Mail Code:  JD03



499 Boeing Blvd
499 Boeing Blvd


P.O. Box 240002
P.O. Box 240002

Huntsville, AL  35824-6402
Huntsville, AL  35824-6402
Voice:  
256-716-4135
(256) 716-4116

Fax:     
256-716-4175


e-mail:
john.w.procell@boeing.com 
william.a.koelle@boeing.com 

APPENDIX B

TIMELINES FOR SUBMISSION OF DATA

Adherence to the required timelines for submission of data is important for the JSC toxicologist to be able to prepare and distribute written hazard assessments before safety reviews.   The required timelines are as follows:
I.  DURING EARLY STAGES OF DESIGN AND/OR CONSTRUCTION OF FLIGHT

     ARTICLES (optional, but very beneficial)

An early submission of a preliminary list of all required candidate chemical and biological materials, as well as preliminary support data (process temperatures, durations, etc.) will enable the toxicologist to make an early toxicological assessment.  This will help the hardware provider or payload organization representative to ensure that planned containment and other built-in safeguards are adequate before the final design or construction of the flight article. 

It is also especially important that lists of chemical or biological materials be submitted as early as possible for payloads with large numbers of different materials.  If a long list 

(>40 materials) is submitted at the designated time for the Phase 0/I or Phase II safety review (see below), it may not be possible to assess all of them before the safety review.    Therefore, if the hardware provider or payload organization representative has already identified some of the materials at an early date, he/she should send the list to the JSC toxicologist so the data can be entered into the toxicology table.  The data for the remaining materials from the long list should be submitted as they are identified, in accordance with the schedule below.        

II.  FORTY-FIVE DAYS PRIOR TO UPCOMING SAFETY REVIEWS     

A current materials list must be sent by the hardware provider or payload organization representative to the NASA toxicologist representative to the cognizant review panel and others listed in Section III of this document no later than the time that a safety data package is submitted to the appropriate NASA safety review panel for each review.  A review meeting is normally scheduled to occur forty-five days after the safety data package is submitted.  If the materials list includes changes from a previously submitted list, such changes must be clearly identified.  The materials list may be incorporated into the safety data package in addition to the separate list sent to the NASA toxicologist.   The toxicologist will assess the materials in the list and prepare an HMST prior to the safety review meeting.

Hardware providers or payload organization representatives for flight articles (such as some crew preference items) which may not undergo a full NASA safety panel review before a given flight should submit materials data at or before L-4.5 months in order to permit completion of the mission HMST and verification-1 process, described below. 

III.  THREE MONTHS BEFORE LAUNCH (Spacehab, Other Cargo Carriers, ISS Elements)    or TWO MONTHS BEFORE LAUNCH (Middeck): 

Completion Of Verification-1 (V-1) Of Materials Data In The Candidate HMST
Since the final HMST and the verification of all data on candidate materials (V-1) must be complete by L-3 months, it is recommended that data submission to the JSC toxicologist begin no later than L-4.5 months for cargo carriers and ISS elements, L-3.5 months for middeck items, or as early as possible.  All data for chemical and biological materials in the HMST for each flight article will be verified for accuracy and completeness by the designated representative of the hardware provider or payload organization representative as follows: 

1) The JSC contractor toxicologist will send the current HMST and a V-1 form to the hardware provider or payload organization representative, who will clearly write in any necessary corrections on the HMST and promptly fax it back, along with the signed V-1 form, to the JSC contractor toxicologist.  The hardware provider or payload organization representative will mark the appropriate check box on the V-1 form to indicate if corrections were required to the HMST.  (If the flight article is a Spacehab payload, all transmissions of HMST and V-1 forms must be sent through the Spacehab Integration Contractor representative, who will also sign the V-1 form). 

2) Any required revisions will be incorporated into the HMST by the JSC contractor toxicologist who will send the revised HMST and a new V-1 form back to the hardware provider or payload organization representative for verification. 

3) This process will be repeated until the hardware provider or payload organization representative can check the V-1 box indicating that no further changes to the HMST are required.  This verified HMST is considered the final candidate materials list for that item.

Policy on Changes to the HMST

   Changes in the materials data are permissible up until the time the V-1 form is signed.  After the V-1 form has been signed, no further additions of new materials or increases in concentrations or quantities per container will be accepted.  Rare exceptions to this rule will require the approval of the Flight Manager, the chairman of the cognizant Safety Review Panel, and the JSC toxicologist. Deletions or reductions in quantities per container or concentrations and changes in location are permitted after V-1. Substitution of sample materials listed in the approved and verified HMST among individual containers in the same experiment system after V-1 is permitted. 

IV.  AT THE TIME OF LOADING: Verification-2  (V-2) Of HMST Data To 


  Reflect "As Loaded" Materials
Within approximately 2 weeks after V-1 is completed, the JSC contractor toxicologist will send a V-2 form, the V-1-verified HMST, and, as appropriate, an As-Loaded Location form (see Appendix E for an example) to the hardware provider or payload organization representative for use during loading of the chemicals/biologicals into the hardware. The V-2 is to be completed at the time that materials are loaded into their flight hardware or as soon as feasible thereafter.  The V-2 must be completed before the hardware will be accepted by KSC personnel for installation into a spacecraft. 

During loading, the hardware provider or payload organization representative marks up the pre-flight HMST, noting all deletions, reduced amounts or concentrations, changes in location in the experiment system, or any other allowed changes.  The pre-flight HMST to be marked up will be the final V-1-verified version that was provided to the hardware provider or payload organization representative by the JSC toxicologist for use during loading.  The mark-ups to the HMST should accurately reflect the materials that are actually loaded into the apparatus, showing the actual amounts and concentrations loaded.   The hardware provider or payload organization representative will write his/her initials on the HMST by each item as it is loaded.   If appropriate, the hardware provider or payload organization representative will fill in the As-Loaded Location form, identifying the sample serial numbers of all materials loaded into each containment subsystem and the actual amount of each material loaded.

The hardware provider or payload organization representative will sign the V-2 form and check the appropriate box to indicate whether corrections have been made to the HMST. The hardware provider or payload organization representative will then fax the HMST (if there were changes) and the V-2 form to the JSC contractor toxicologist (Fax: 281-483-3058) and, for late loads, to the JSC Customer Support Room (CSR) if a hardware provider or payload organization representative is there (voice: 281-483-7995, 

Fax: 281-483-2155). For experiments conducted in the Spacehab, the Spacehab Integration Contractor representative signs the V-2 form after the hardware provider or payload organization representative has signed.  The Spacehab Integration Contractor representative then faxes the signed form and the marked up HMST back to the JSC contractor toxicologist, and for late loads, to the JSC Customer Support Room (CSR) if a hardware provider or payload organization representative is there. If the HMST did not require any mark-ups, only the signed V-2 form needs to be faxed.

The JSC contractor toxicologist reviews all corrections to the HMST.  If they are all compliant with NASA policy (see box in section III above), he notifies the hardware provider or payload organization representative, the Spacehab Integration Contractor representative (if applicable), and (for late loads) the CSR that the “as loaded” HMST was approved for flight.  To prevent emergency searches for hardware providers or payload organization personnel in case of problems with the toxicological approval of late loaded items, the hardware provider or payload organization representative and those actually involved in late loading should not leave the KSC loading area before notification from the toxicologist that the as-loaded HMST has been approved for flight. The originals of the signed Late Load V-2 forms and marked up HMSTs are collected by the Launch Package Manager, JSC liaison representative at KSC or other designated individual, as appropriate for a given mission.  Within 24 hours after launch, that individual will send the marked-up "as loaded" HMST document originals and signed V-2 originals to the JSC toxicologist.

The process for acquisition and verification of materials data on hardware and payloads launched to the ISS on non-U.S. spacecraft will be consistent with agreements negotiated between the U.S. and the International Partners/Participants.

APPENDIX C

COLOR CODE LABELING

Before delivery to KSC, the hardware provider or payload organization representative must attach a color code label to each flight article, based on the toxic hazard levels for the materials it contains (as given in the HMST).  Requirements for color code labeling and the definitions of the color codes are found in NSTS 07700, Volume 14, Appendix 9, Sections 5.6.2 and 5.6.3.  This document can be viewed on the Internet at  http://sspweb.jsc.nasa.gov/pils/app9.htm .  For ISS, the wording, but not the meaning, of the color code system definition is being streamlined in a Change Request to JSC Generic Flight Rule B13.2.4-7 that has been approved by both NASA and the Russians.

APPENDIX D

DATA FORMAT FOR SOLUTIONS

Name of experiment or hardware:



Acronym for experiment or hardware:

Are data proprietary?

Date submitted:

Launch vehicle:


Launch Date:

Return vehicle:

Return date:

Flight# up:

Flight# down:

ISS#:

Storage Location:

Use Location:

Contact person:


Organization:

Phone:

Fax:

e-mail:

Brief summary of the experiment, including process conditions:


	Experiment Subsystem (e.g. vial #3, syringe A, bag, dish, tray, canister)
	ID Label 

(Visible to Crew)
	Chemicals/ Biologicals/Reaction Products

(including pH  of acids, bases, & buffers)

List each component on a separate line.
	Maximum Concen-

tration 
	Maximum # of 

Samples
	Maximum Amount

per Sample
	               Comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


( Check this box if the data are Proprietary

Example of "As-Loaded" Record Form.  Experiment-specific forms will be provided by the JSC toxicologists.
STS-00 SciFiExpt
Loaded By:


Loading Record
Date/Time:


	Hardware Subsystem Label

(Visible to Crew)
	Barcode 

Number
	HMST

Record  Serial #
	Amount Loaded
	Toxic Haz Lvl

	Block 1, Tray #1,  Vial A
	
	
	
	

	Block 1, Tray #1,  Vial B
	
	
	
	

	Block 1, Tray #1,  Vial C
	
	
	
	

	Block 1, Tray #1,  Vial D
	
	
	
	

	Block 1, Tray #2,  Vial A
	
	
	
	

	Block 1, Tray #2,  Vial B
	
	
	
	

	Block 1, Tray #2,  Vial C
	
	
	
	

	Block 1, Tray #2  Vial D
	
	
	
	

	Block 1, Tray #3  Vial A
	
	
	
	

	Block 1, Tray #3  Vial B
	
	
	
	

	Block 1, Tray #3  Vial C
	
	
	
	

	Block 1, Tray #3  Vial D
	
	
	
	

	Block 1, Tray #4  Vial A
	
	
	
	

	Block 1, Tray #4  Vial B
	
	
	
	

	Block 1, Tray #4  Vial C
	
	
	
	

	Block 1, Tray #4  Vial D
	
	
	
	

	Block 2, Tray #1  Vial A
	
	
	
	

	Block 2, Tray #1  Vial B
	
	
	
	

	Block 2, Tray #1  Vial C
	
	
	
	

	Block 2, Tray #1  Vial D
	
	
	
	

	Block 2, Tray #2  Vial A
	
	
	
	

	Block 2, Tray #2  Vial B
	
	
	
	

	Block 2, Tray #2  Vial C
	
	
	
	

	Block 2, Tray #2  Vial D
	
	
	
	

	Block 2, Tray #3  Vial A
	
	
	
	

	Block 2, Tray #3  Vial B
	
	
	
	

	Block 2, Tray #3  Vial C
	
	
	
	

	Block 2, Tray #3  Vial D
	
	
	
	

	Block 2, Tray #4  Vial A
	
	
	
	

	Block 2, Tray #4  Vial B
	
	
	
	

	Block 2, Tray #4  Vial C
	
	
	
	

	Block 2, Tray #4  Vial D
	
	
	
	

	Block 3, Tray #1  Vial A
	
	
	
	

	Block 3, Tray #1  Vial B
	
	
	
	

	Block 3, Tray #1  Vial C
	
	
	
	

	Block 3, Tray #1  Vial D
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