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Overview
This manual will describe the proper procedure for use and maintenance of the Gore Stent Crimper.
1 GENERAL
1.1 Introduction and Purpose
The operation manual provides the mechanical and electronic operation and maintenance instructions for the Gore Stent Crimper. The electronic system operations and diagnostic procedures for the arduino and stepper motor are included within this document. 
1.2 Glossary
Arduino: single board computer that acts as the “brain” of the device.
Stepper motor: a motor that actuates in increments.
Stepper motor driver: a device that takes control pulses from the Arduino board and turns them into electrical pulses that drive the stepper motor.
Load cell: a device that measures the amount of force being acted on it.
Iris: the crushing mechanism of the device.

2 SYSTEM OVERVIEW
2.1 System Application
This device is designed to crimp stents for medical use. The device will accept stents as large as 30mm in diameter and will crimp as small as 1 mm. The accepted length range is 8-76mm. The minimum and maximum radial force provided by this device is 108N and 823N, respectively. The device prompts the user to input diameter and returns a radial force and diameter readout after the crimping process is completed.
2.2 Software Inventory
Specialized Arduino code is the only software needed for operating this device. The code will be included in the CAD package.
2.3 Information Inventory
The stent crimper uses the equations for radial force and adapts it through a worm gear into a linear force applied to a compressive load cell.
2.3.1 Resource Inventory
The system uses a singular input and resets itself after each use to ensure a clean interface with each use.
2.3.2 Report Inventor
The arduino prints to an LCD at the end of each use. The LCD displays the force applied to the stent and the end diameter of the crimp. The LCD displays “Diameter: ##mm” and “Force: ###.## N” once the crimp has been completed.

2.4 Communications Overview
The user communicates to the crimper via a keypad and LCD. The crimper communicates to the user the stages that it is in via the LCD. The arduino gets the force that the user sees via a compressive load cell. The diameter that is reported is known from the number of steps that the motor takes during the crimping process.
2.5 Security
If a person should alter the code in any way or load a new code onto the arduino, the crimper, or parts of the crimper, could fail and the user or stent could be damaged.
3 DESCRIPTION OF RUNS
3.1 Diagnostic Procedures
Below is a troubleshooting guide for the device. This is based on observations and past experiences. This is not an exclusive list, other errors may occur.

	Symptom
	Cause
	Solution

	Motor does not actuate.
	Power to the motor driver is lost.
	Check 24v plug from wall to driver for damages and disconnect.



	
	Arduino lost connection to the driver.
	Check the wires going from the arduino to the driver.

	LCD is not displaying any information or is dark.
	Power loss to the arduino.
	Check the 12v power supply for damage from the wall to the device.

	
	LCD has become disconnected from the device.
	Check the wires going from the LCD to the arduino.

	Keypad is not accepting input.
	Keyboard has become damaged or disconnected.
	Check the keypad and wires for any obvious damage.

	Arduino is non-responsive.
	Arduino is damaged or code has become corrupt.
	Replace arduino and/or code.



If, for any reason, the motor actuates but the iris does not close, contact the manufacturer.
3.2 Run Descriptions

3.2.1 Control Inputs
For each run of the device, the device must be powered on. The 24v power supply must be plugged into the stepper motor driver and the 12v power supply must be plugged into the arduino. When the arduino receives power, it will start its power on sequence. The load cell will tare, and the motor will run backwards until the load cell registers a substantial decrease in the force. Then the arduino will ask for an input from the user. The user will input up to 2 digits resulting in a number between 1 and 70. When the user presses “#” on the keypad, the motor will begin to actuate the crimper. When the crimper has achieved the input diameter, the crimper will read the load cell and report the value of the force and end diameter of the crimp. Ten seconds after the device has reopened to its home position, the device resets itself.
3.2.2 Output Reports
The device reports the force and diameter of the system. The units of force are in Newtons and the units of diameter are in millimeters.
3.2.3 Restart/Recovery Procedures
Unplugging the 12v power supply and plugging it back in will reset the device. On the Arduino, there is a button dedicated to resetting the device.

