Appendix 1: Product Design Specifications
Inhalation System for Animal Infection

(12/07/03)

Team Members:  Nick Anders, Kayla Ericson, Stacey Hoebel, Jeff Swift, Austin Ramme, Maja Middleton

Advisor:  Willis Tompkins

Client:  Adel M. Talaat PhD.

Function:  An inhalation system for animal infection with biosafety level 3 pathogens.  It should be safe for the experiments.  It will be used for infection animals that range in size from 40-50 grams up to 1.5 kg i.e. mice up to rabbits.  It should be capable/equipped with prevention measures so that pathogens do not enter the surrounding environment.

Client Requirements:

Safe seal of container

Better efficiency than current system

Used for course of entire study

Easy to clean/autoclave

Contains HEPA filter

Design Requirements:

1. Physical and Operational Characteristics 

a. Performance requirements: The device will be used up to once per day during the course of a study in a lab setting. 

b. Safety:  It will be used with biosafety level 3 pathogens that need HEPA filters and a biosafety hood/cabinet will be used to protect the experimenters.

c. Accuracy and Reliability:  Needs to deliver 1,000 to 10,000 pathogens in each experiment out of a possible 1 million. 

d. Life in Service: It needs to last at least for the course of a study (approx. 100 uses).  If possible last much longer. 

e. Shelf Life: General lab conditions include room temperature and normal humidity.  

f. Operating Environment:  The device will operate within a fume hood / biosafety cabinet.  At room temperature, and normal pressure and humidity levels.  It may encounter minor vibration during use.  A lab technician will operate the device.  

g. Ergonomics: It has to be light enough to lift into the biosafety cabinet.  The device should be simple to assemble, i.e. not too many separate parts with complicated connections. 

h. Size: The device must be completely contained within the biosafety cabinet with maximum dimensions of 6 x 2 x 2 feet.  For storage purposes it should be no longer than 3'.   

i. Weight: The device must be light enough to be easily lifted from floor to biosafety cabinet by a lab technician.  Therefore it should weigh no more than 25 lbs. 

j. Materials: Materials must be capable of withstanding the 200ºC temperature of autoclaving. The materials should also not rust or noticeably deteriorate over time. 

k. Aesthetics, Appearance, and Finish:  Device should look professional with smooth surfaces.  Since it will only be used on animals in a lab setting this category is not overly critical. 

 

2. Production Characteristics 

a. Quantity: Only one working model is sufficient for the client’s needs. 

b. Target Product Cost: The commercial freestanding system is $15,000 but we would like to keep this device under $300. 

3. Miscellaneous 

a. Standards and Specifications: FDA approval is not required but since it will be used with BSL3 pathogens it must be contained within a biosafety cabinet and take advantage of HEPA filters.

b. Customer: The client is most concerned with the efficiency of delivery to animals.  His current ‘hand-fashioned’ system leaks considerably and is imprecise. 

c. Animal-related concerns:   The device must be sterilized prior to each use to ensure no contamination between animals.

d. Competition: The competition is a completely freestanding system that costs in excess of $15,000 and the UW-Madison system at $33,000. 

 

Appendix 2:  Materials

	Quantity
	Item
	Supplier
	Order No.
	Price each
	Total Price

	1
	48 qt. Stainless Steel Stockpot
	Eastman Outdoors
	
	92.00
	92.00

	8
	#6 Size Draw Latch, Stainless Steel
	McMaster-Carr
	1889A22
	4.17
	33.36

	1
	PTFE Gasket Tape ½” Wide, .02” Thick
	McMaster-Carr
	9477K21
	42.00
	42.00

	2
	Barbed Hose Adapter ½” Hose ID, 3/8” Pipe
	McMaster-Carr
	53505K72
	8.20
	16.40

	1
	Stainless Steel Woven Wire Cloth, 12x12” 
	McMaster-Carr
	85385T805
	33.00
	33.00

	1
	45 Degree Elbow, 3/8” Pipe
	McMaster-Carr
	45525K523
	11.66
	11.66

	10 ft
	3” PVC Pipe
	Home Depot
	
	
	7.98

	11
	Size 32 Stainless Steel Screws
	COE Student Machine Shop
	
	.10
	1.10

	11
	Size 32 Nuts
	COE Student Shop
	
	.05
	.55

	
	Welding Labor
	ME Machine Shop
	
	45.00
	45.00

	
	
	
	
	TOTAL
	283.05


Appendix 3:  Final Design Dimension Diagrams
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[image: image2.emf]Figure 2: Lid Dimensions
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[image: image3.emf]Figure 3:  Stockpot Dimensions
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[image: image4.emf]Figure 4: Clamp Spacing
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[image: image5.emf]Figure 5: Outflow Nozzle Location
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[image: image6.emf]Figure 6: Clamp Attachment Assembly
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[image: image7.emf]Figure 7:  Shelf Support Screws
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[image: image8.emf]Figure 8:  Shelf Dimensions
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