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ezPatch 200A Micromanipulator

The ezPatch 200A micromanipulator is ideal for patch clamping, but its user-friendly control method and high-resolution mechanical design make it suitable for many other applications such as intracellular recordings and microinjection.

Mechanical                    
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The manipulator uses high precision stepper motor. With micro-stepping, the manipulator can reach high resolution. Each manipulator is tested and fine-tuned with interferometer for quality assurance. There is no current going through motor when manipulator does not move; the stage is held in place by high friction of the leadscrew. The manipulator does not add in any electrical noise during recording, and the drift is very low.

The angle of the headstage can be adjusted precisely from 15 degree to 45 degree, with a 5-degree step. User can enter the angle into software to construct the 4th axis movement along the direction of the headstage.

Software Control

The movement of the ezPatch 200A manipulator is controlled by iPod Touch. There are many advantages of using software for the control. First, software control is flexible. We can add functions based on users' requests by updating the software, and we plan to improve the functions of the manipulator. Second, users can move manipulator without touching the set up. This is particularly useful when user wants to fine-tune the position of manipulator after making seal or impale a cell. Third, users can use the same iPod Touch to control both of our ezPatch 200A manipulator and the ez-gSEAL pressure controller, and thus they can quickly switch back and forth between the controls of the two devices.
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Currently, the software has two manipulator control modes, Joystick Control and Button Control. The Joystick Control mode allows users to control any two axes simultaneously, and the direction of movement can be changed on the fly. The Button Control mode allows users to control the X-, Y-, Z-, and Diagonal axes individually.

In Button Mode, holding Forward or Backward button moves manipulator in constant speed. Clicking a button once will move the manipulator a pre-defined distance. This function is very useful since when the electrode is very close to a cell, user may use small steps such as 1 µm to approach the cell. The Diagonal button moves electrode in the direction of the headstage.

The software allows users to preset 8 speeds and distances. Users can easily change the speed by clicking a button. Speed selection sliding bar is also on both Button control mode and Joystick mode for quick speed change.

Users can store two sets of Home, Middle, and Cell positions that allow them to move the electrode to a cell or change an electrode quickly.

Switching between Button Control, Joystick Control, and Pressure Control is easy. Suction can be applied through a shortcut.

Voice prompt for each command is available so users know which button they pressed without looking.

System Specifications

	Major Components

· 1 micromanipulator

· 1 controller/driver

· 1 router

· 1 iPod Touch

Micromanipulator

· Stepper motor

· Travel: X: 24 mm, Y and Z, 26 mm

· Resolution: 47 nm

· Maximum speed: 2.6 mm/s

· Lowest speed: 0.1 µm/s

· Drift: <1 µm in an hour

· Serial/USB interface

Dimensions

· Controller: Rack mount, 1U, 8 in deep, 17 in wide.

· Micromanipulator: 5 in x 6 in x 7 in

Weight


	· Controller: 3.0 lb

· Micromanipulator: 3.7 lb

Controller/Driver

· Communication: RS232, baud rate: 115,200

· Electrical: 100V to 240 V, 50-60 Hz power line

· No current goes through motor when the motor does not move

iPod Touch Control Software

· Communicate with server control software through WiFi

· 8 user pre-defined speeds

· 8 user pre-defined distances

· Two control options: 1) A button view that can be used to control X, Y, Z and diagonal (along the direction of electrode) individually. 2) A Joystick view that allow controlling any two axes simultaneously.

· Voice prompt




