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IMPORTANT THINGS TO NOTE:
Avoid permanent magnets if possible
Avoid shatter-able materials if possible (e.g. class) However there are ways to secure these items, just be sure Mentor and NanoRacks are aware so that they can be packaged appropriately.  
Avoid pressure vessels
Avoid substances with toxicity higher than 2 on MSDS’s
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QUICK REFERENCE DATA SHEET 
Team Name: The Awty International School – Grade 5International Section
Principal Investigator: Jessika Smith
Contact Information: 713-686-4850 / 713-775-5117
                                   7455 Awty School Lane, Houston, TX 77055
Experiment Title:  Growth of Yeast Cells in a Microgravity Environment
Work Breakdown Structure (WBS):
Flight Date(s):  Orbital 2 (Antares rocket) is currently scheduled for May 1st   
Overall Assembly Weight (lbs):  700 grams
Assembly Dimensions (L x W x H):  10cm x 10cm x 10cm
Equipment Orientation Requests in reference to NanoRack:  see instructions below[image: H:\A NDC PILOT\Pictures\ARDULAB ORIENTATION FOR LAUNCH.JPG]
SPECIAL ORIENTATION: The ardulab will need to placed into storage for flight with the Y-plate on the bottom of the ardulab. (see picture below) The experiment needs plugged into the NanoRacks Platform and powered-up for the maximum amount of days (30) of operations (+/- week) before return.  The ardulab can be plugged in immediately upon removal from cold stowage.  

Proposed Mounting to NanoRack:  Plug into one of the NanoRacks Frame-1 or 2 Module ports

[image: H:\A NDC PILOT\Pictures\ARDULAB plugged in.jpg]



Does Experiment need to be located next to fan on NanoRack: No
Power Requirement (Voltage 9and Current Required):
Camera or Video Requested:  There will be a camera inside the ardulab that will be functioning independently.  There is no request for external camera/video use.
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BASIC MISSION OBJECTIVE:
At The Awty International School, our 5th grade students are studying the classification of organisms. In doing so, we have discussed, and performed an experiment with yeast. On nasa.gov, we learned that yeast cells are often studied in space because they closely resemble how human cells function. Our objective will be to test and determine the effects of zero gravity on yeast cells.  We will investigate the cellular growth rate, cellular structure and the process of cellular respiration.  Understanding the effects of microgravity on the cell can help us to better understand what is happening to the human body in space.  In addition, learning how microgravity affects the amount of carbon dioxide produced can contribute to the development of air recycling and filtration for long duration missions.  Finally, learning how microgravity affects the amount of carbon dioxide produced can contribute to the development of air recycling and filtration for long duration missions.

EXPERIMENT BACKGROUND
Our experiment will join other studies that look at cell growth and development in a microgravity environment. Medical research uses yeast cell studies to investigate advances/form hypotheses on the effectiveness of medicines.  Researchers also study how the zero gravity environment affects the human body and cell structure.  On nasa.gov, we learned that yeast cells are often studied in space because they closely resemble how human cells function. In addition, our students understand that NASA no longer expects to take astronauts to the moon, or the ISS. Rather, NASA is looking towards a loftier goal of placing a man or woman on Mars.  This space flight would be considerably longer than other missions. It is important to continue research in this field to gain as much knowledge as possible to better prepare/protect and treat the men and women who travel to space.   Finally, our class understands that humans produce CO2 as a waste product. Our students are interested in determining if cells produce more carbon dioxide in a microgravity environment than on earth. We feel this would be information necessary as engineers develop air re-circulation systems for vessels traveling further into the galaxy.
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EXPERIMENT DESCRIPTION
This experiment will send three different strains of yeast in one growth medium to a microgravity environment.  We have selected to use Saccharomyces cerevisiae, Saccharomyces ellipsoideus, Schizosaccharomyces pombe.  We will be using a camera to determine rate of growth.  We will use a temperature and humidity sensor to measure the environmental conditions surrounding the yeast as we know environmental conditions contribute to the growth rate of yeast.  Finally we will have a carbon dioxide sensor to compare levels of carbon dioxide being produced.  The CO2 sensor will also act as measure of growth if other sensors fail to operate.  If the CO2 levels decrease, we can assume the yeast have stopped populating. Ground experiments will be run simultaneously for comparison data.  Cell structure of the yeast will be evaluated upon return to Earth.

[image: ]
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OPERATIONAL SCENARIO
A.  High Level Summary of Payload Operations, general overview


B. Specific constraints for payload (ie. Activation requirements, temperature requirements to/on/from ISS, orientation requirements during transport to ISS)

1) Experiment will be placed in cold stowage in preparation for launch and will remain in cold stowage until ready for plug-in with the NanoRacks Frame
2) While in cold stowage, the ardulab should optimally remain at a temperature between 4 and 9 degrees Celsius. 
3) SPECIAL ORIENTATION DURING LAUNCH: The ardulab will need to placed into storage for flight with the Y-plate on the bottom of the ardulab. (see picture below) 
[image: H:\A NDC PILOT\Pictures\ARDULAB ORIENTATION FOR LAUNCH.JPG]

4) Destow 

5) Plug into one of the NanoRacks Frame-1 or 2 Module port

6) Power up the Frame

7) Operate for minimum 30 days (+/- week)

8) Destow from NanoRacks Platform Frame - place into cold stowage for return on Space X 5

C. How long does the experiment need to operate for? Does the experiment require any crew interaction?
Operate for minimum 30 days (+/- week)

D. Will payload need to be returned or disposed of once ops complete
Experiment will be returned after mission on board Space X 5
E. What kind of data needs to be collected during the mission and will ground operations be required (ie. Downlinking to NanoRacks mission control?)

Data will be collected via an SD card in the ardulab and downlinked approx. once every three days.  How I do not know…assuming the meeting on the 22nd will be helpful.











EQUIPMENT DESCRIPTION 
A. Ground-Based and Flight Equipment (if there is no difference just reference the flight Equipment.  Please make excel spreadsheet for all categories of the equipment.)
a. Pictures 
b. Descriptions of each piece of equipment
c. Dimensions 
d. Mass
e. Hardware Class (different classes based on toxicity of material)

B. Equipment Layout for Take-off, in Flight, and Landing (some of this information provided by NanoRacks.  Equipment may be stowed in flight stowage bag during liftoff and landing.  Show how the ardulab should be interfacing the NanoRack with orientation.  Diagrams are helpful. 

1) ORIENTATION FOR TAKE OFF AND RETURN FLIGHT TO EARTH: The ardulab will need to placed into storage for launch and flight with the Y-plate on the bottom of the ardulab. (see picture below)
[image: H:\A NDC PILOT\Pictures\ARDULAB ORIENTATION FOR LAUNCH.JPG] 
PLUG IN AND INTERFACE OF THE ARDULAB WITH NANORACKS:  The orientation of the ardulab can only be plugged-in in one way.  At the base of the lab.  See images below.

[image: H:\A NDC PILOT\Pictures\ARDULAB plugged in.jpg]

[image: H:\A NDC PILOT\Pictures\ARDULAB pulgged in 2.jpg]

C. Special Handling/Special Hazards/Special Requirements
There is no need for the crew to handle the ardulab other than to plug it in to the NanoRacks Frame.
D.  Bio/Chemical Contents :  
Complete JSC form 27472 if applicable and provide MSDS.  Avoid substances with toxicity higher than a 2 on MSDS form.  
MSDS for 2%agar attached at end of document

E. Inventory of In-flight Items
Any extra materials that will need to be stowed outside of the ardulab? If you have items that are going to be operated by the crew outside of the module provide a sketch or enough details to create a drawing.  Photographs are great if available. 
There will be no extra materials that will operate outside of the ardulab.  No crew interaction will be necessary.
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ELECTRICAL ANALYSIS
A. Schematic drawing with all current and voltage drawings
[image: ]

B. Load Table

C. Stored Energy

D. Electrical Kill Switch
Unplug from NanoRacks Frame and the lab will not have any Power.  There is no power provided to the ardulab other than what comes from the USB port connected to the NanoRacks frame.

E. Loss of Electrical Power (Fail-Safe)

In the event there is a loss of electricity, the science portion of the experiment will not be lost.  The yeast will grow in the dark and are already growing on the agar in a secured Y-plate.  While we would not be able to see our growth, or test for CO2 emission, we would still be able to study the cell structure upon return to Earth.


F.  TRY TO DESIGN without Batteries and just use the NanoRacks platform with USB power.  If Batteries cannot be avoided, please include the following information and specifications:  
THERE ARE NO BATTERIES IN THIS EXPERIMENT


INSTITUTIONAL REVIEW BOARD
Only for human or vertebrate animal test subjects.
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HAZARD ANALYSIS   
A. General Hazard Identification Checklist
http://jsc-aircraft-ops.jsc.nasa.gov/Reduced_Gravity/docs/NS-STO-CH01.pdf

TOOL REQUIREMENTS 
A. Additional Tools that will be required in flight for crew monitoring of the project.

THERE WILL BE NO MONITORING NEEDED FOR THE EXPERIMENT
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PHOTO REQUIREMENTS
A. Camera/Video required?  How often during mission required?

Our camera, a Miniature TTL Serial JPEG Camera with NTSC Video, will be operating independently inside the ardulab will take photos one every 8 hours of the Y plate with yeast growth.

B. Downlink Requirements

C. Still/Video Photographer Special Requests
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HAZARDOUS MATERIAL
List any hazardous material being used and it hazard number associated with it.  Include MSDS sheet for that material in section below. 
YEAST STRAINS:
Saccharomyces cerevisiae
Saccharomyces ellipsoideus
Schizosaccharomyces pombe.
YPD 2% agar for growth medium – MSDS attached
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MATERIAL SAFETY DATA SHEETS (MSDS)
[bookmark: _GoBack]
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EXPERIMENT PROCEDURES DOCUMENTATION This section is to include procedures for all aspects of the experiment from shipping to KSC to unloading and return to Houston.  Please be specific about all procedures, especially those procedures that need to take place while on the Space Station.   If there are not specific aspects to consider then please put N/A
A. Equipment shipment to KSC

B. Ground Operations while at KSC

C. Loading/Stowing

D. Pre-Flight 

E. Ascent (Launch)

F. On-Orbit

G. Descent (Return/landing)

H. Post-Flight

I. Off-Loading

J. Emergency/Contingency
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DEVIATIONS/EXCEPTIONS/WAIVERS
Include any waivers or exceptions documentation from CASIS, NanoRacks, or NASA JSC if applicable.
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