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The following are the design requirements for this project and the way each will be verified.
Requirement: The placement of the virtual image must be accurate (150 μm tolerance).

Method of Verification: The OCT handheld will image through three thin metal pins placed in a triangle, each 0.6 mm apart.  The OCT Penlight will then display the image over the phantom in order to ensure the accuracy of the device.  This whole procedure will be viewed through a microscope.
Requirement: All device components must endure the length of a canaloplasty procedure, which lasts about 2 hours. The whole device must be able to withstand a surgery environment (must be functional in a room with a temperature between 10- 30˚C and be water-resistant).

Method of Verification: The experiment will be set up under similar conditions that occur during a surgery (room temperature on a goat eye).  All components of the Penlight must be fixed and stay in place during the procedure, and the virtual image must appear on the goat eye until the ophthalmologist penetrates the Schlemm’s canal with a 30 gauge needle.

Requirement: The device must be compatible with the OCT imaging program.

Method of Verification: This requirement will be tested by seeing whether the OCT image appearing on the computer monitor is the image that appears on the OLED display.

Requirement: The OCT Penlight and OCT handheld together should weigh less than 1 kg (the amount of weight a Flexible Arm on C-Clamp from McMaster-Carr can hold).

Method of Verification: The entire device (OCT Penlight and OCT handheld) will be weighed on a scale.
Requirement: The diameter of the clamp that attaches the OCT Penlight to the OCT handheld must be 3 cm with a 0.05 cm tolerance.

Method of Verification: The diameter of the clamp will be verified using metric calipers.

Requirement: The lens, display, and mirror must stay completely clear and scratch-free.

Method of Verification: The lens, display, and mirror will be inspected before use. Also, before each use, the clinician will have to check the surfaces of each to make sure they are clean/not scratched. If they are dirty, Kim wipes will be used to clean the surfaces.

The following are the client requirements for this project and the ways each will be validated:
Requirement: The device must guide the user in penetrating the Schlemm’s canal of a goat eye with a 30 gauge metal needle.

Method of Validation: An experiment will be set up where an image of a 30 gauge metal needle will be taken using a handheld OCT device and displayed on the Penlight OLED display, creating a virtual image of the needle superimposed at the site of needle insertion.  Although it would be ideal to locate and penetrate the Schlemm’s canal of the goat eye, it would be very difficult to find such a small structure in a dead eye.  Therefore, this requirement will be verified by penetrating the cornea of a goat eye.
Requirement: The device must be compact and allow a large working area for surgeon.

Method of Validation: This requirement will be tested by simulating a surgery environment and asking Dr. Wollstein, an experienced ophthalmologist, to evaluate the set up.  
