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Function: An eye drop measurement device that can deliver a single drop of medication, preventing the flow of excess medication.  This device will assist the user in placing the eye drop into the eye.

Client Requirements:

· The ability to administer a prescribed amount of eye drop medication

· The ability to assist the user in placing the eye drop into the eye

· Sterility

· Portability

· Low cost

· Simplicity for the elderly

· Accommodation to most bottle sizes

· Safety

Design Requirements:

1.  Physical and Operational Characteristics

a. Performance requirements: The device can function multiple times on a daily basis.  The device should also be adaptable to fit most bottle sizes.  It should be easily controllable with minimal manipulation.  

b. Safety: The device should be clean and should not harm the surface of the eye or surrounding tissue.  The device should not have any sharp protrusions that may poke the eye.   

c. Accuracy and Reliability: The device should be able to dispense a single drop of medication.  The device should prevent medication from streaming out of the bottle.

d. Life in Service: The device should be operable for multiples times each day for at least a year without replacement.

e. Shelf-Life: The device should operate accurately at standard temperature and pressure.

f. Operating Environment: The device will be used at least once daily for less than one minute per usage period.  Depending on the patient, there could be a 24-hour idle time, at which the device will be kept at room temperature (~32 °C).  The device should remain clean during storage and usage times so that no dirt or dust buildup occurs.  

g. Ergonomics: Complications associated with elderly instability should be overcome.  There are preexisting circumstances that must be accounted for when designing this device, such as tremors, blindness/limited vision, Parkinson’s disease, Multiple Sclerosis, carpal tunnel syndrome, and general weaknesses that may affect the user’s ability to squeeze the bottle, including a limited range of motion of the arm, head, and neck.  

h. Size: The device should easily fit in one hand, be lightweight, and be non-cumbersome.  The average palm size for a male person is 10 cm x 9 cm and the dimensions for a female are 10 cm x 8 cm (www.genderweb.org).

i. Weight: The device should be light enough to raise it to one eye without dropping it or exerting a large loading force on the user.

j. Materials: There are no limits on materials, as long as the surfaces are cleanable.  The instrument should not have sharp protrusions that may injure the patient.  Plastic is an adequate material for its weight, durability, and cost.

k. Aesthetics: The device should fit in the hand and be smooth for ease of use and comfort.  An eye guide should contour to the eyes’ ridges comfortably and safely to ensure that the medication is placed in the eye.

2.  Production Characteristics

a. Quantity: Potential for thousands of units, depending on the number of patients/companies that desire the device.

b. Target Product Cost: Approximately $5 - 10 if sold commercially

Associated costs for prototyping:

Bottles for testing - $27.32

Acrylic rods – $20.24

Adhesives - $5.42

Autodrop/Autosqueeze - $10.00

Nylon screws - $1.56

PVC plate - $1.99

Polypropylene cones - $38.51

Competitor’s Devices: Costs

Autodrop - $5.00

Autosqueeze - $5.00

Guide Drop Eye - $7.50 (Grogan’s, 2004)

3.  Miscellaneous

a. Standards and Specifications: FDA approval required; Other standards are unknown.

b. Customer: 

· The device should assist the user in placing the eye drop in the eye and administering a single drop of medication

· The device should be tailored to the elderly

· The device should be inexpensive and clean

· The device should accommodate most eye drop medications and bottle sizes

· The device should be easy to use with minimal manipulation or complications

c. Patient-related concerns: 

· The device should be cleanable for interoperability and prolonged exposure to bacteria from maladies

· The device should aid in self-administration

· The device should be able to accommodate different bottle sizes so that patients requiring more than one medication can use the device for multiple instillations.   

· Low cost

d. Competition: 

· Eyedropper aid: Autodrop Eyedropper Aid from Owen-Mumford at 


http://www.vitalitymedical.com
· Xal-Ease device for Xalatan medication at http://www.anatomyoftheeye.com.

· Illuminated Eye Dropper Device (Valberg, 1996)

· Eye Drop Alignment Glasses (Jensen, 1993)

· Eye Dropper Attachment (Goddard, 1991)

· Guide Drop Eye (Grogan’s, 2004)

