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1. Purpose

This protocol provides instructions for creating and running scripts on the Tecan Evo, including a section on how to define labware.  The protocol is designed as a reference and is not a substitute for training.  Users must complete a training session before using any of the Bauer Core’s instrumentation.  
2. Materials

2.1.  Plates, tubes and samples to be used on the system
3. Instrumentation

Tecan Evo
4. Definitions
4.1.  LiHa:  Liquid Handling (pipettor arm)
4.2.  Carrier: An accessory attached to the table (eg. a plate or tube holder)
4.3.  Labware:  An accessory attached to a carrier (eg. a plate, tube, or trough)
4.4.  MPO:  Monitored Pump (used instead of the syringes to move liquid for fast wash).

5. Procedure


5.1.  Set up the deck of the Tecan with the required carriers and labware
5.2.  Install the syringes appropriate for the volumes to be pipetted


5.2.1.  Unscrew the top of the syringe from the valve


5.2.2.  Unscrew the screw at the bottom of the syringe to release it


5.2.3.  Remove the syringe and install one of the correct size


5.2.4.  Screw it back into the valve and tighten the bottom screw to hold it in place


5.2.5.  Remember to update the LiHa settings (see section 5.5.1) 

5.3.  Turn on the power to the Tecan using the switch on the front at the bottom right corner.

5.4.  Open the Evoware Standard Software


5.4.1.  The instrument must be on; if it is off the software will run in simulation mode.

5.5. Configuration:  Click the Configure icon in the top menu

5.5.1.  In the “Devices” tab, on the left hand menu, click “General”, “Instrument Options”.


5.5.2.  In the main window, under “Instrument”, click on “LiHa”



5.5.2.1.  Set the “Diluter Capacity” and equal to the syringe size for each position.



5.5.2.2.  The software will automatically update the maximum pipetting speed.

5.6.  Liquid Classes Tab:  defines how to handle different types of liquids.

5.6.1.  Default classes (like water or ethanol) cannot be edited.
5.6.2.  Create a custom class by copying and editing an existing class.

5.6.2.1.  Double click on any existing class.
5.6.2.2.  Click on “New Class” and choose class to use as a template.

5.6.3.  Within each class, create volume ranges for accurate pipetting.


5.6.3.1.  Regular tips can pipet from 3ul to the maximum syringe volume.


5.6.3.2.  Modify the method for large or small volumes 
5.6.4.  Set options for Aspirate and Dispense using these guidelines:

5.6.4.1.  Use slow aspiration speeds for accuracy, especially at low volumes.

5.6.4.2.  Use longer delays for viscous solutions.


5.6.4.3.  Use Excess Volume and Conditioning Volume for Multipipetting.



Never perform more than 6 pipetting steps without a wash.


5.6.4.4.  Air dispenses require fast dispense speeds.



Dispense speed must never be higher than 80% of max.



Breakoff speed must never be higher than 50% of max.

5.6.4.5.  Calibration: Diluter movement = (volume * factor) + offset.
5.7  Carriers Tab

5.7.1.  Never edit an existing carrier.  Always make a copy and edit the copy if needed.


5.7.1.1.  To make a copy, right click on the carrier and choose “Duplicate”.

5.7.2.  Make sure your labware is allowed to be used on your carrier (bottom left button).

5.7.3.  Most carrier edits are made using the “adjust” button when editing labware (see below).
5.8.  Labware Tab
5.8.1.  Never edit existing labware.  Always make a copy and edit the copy if needed.
5.8.1.1.  To make a copy, right click on the labware and choose “Duplicate”.

5.8.2.  Define labware positions under the “Teaching” Tab

5.8.2.1.  Select the carrier position to be used for defining the labware.

5.8.2.1.1.  Either click on the position in the worktable display, or manually enter the Grid (X) and Site (Y) numbers.

5.8.2.1.  Calibrate X, Y, and Z for position 1 and any other saved position (eg. 96).


5.8.2.1.1.  Calibrate by moving tip #1 to the center of the well/vessel.

5.8.2.1.2.  To move the arm to the previously saved position, hit “move to”.


Don’t do this unless you are sure the position is safe (the arm won’t crash)
5.8.2.1.3.  Drive the motors to the desired position using the number pad.  

X:  left/right; 0 = left limit; move with the 4 (-X) and 6 (+X) keys.


Y:  back/forward; 0 = back limit; move with the 8 (-Y) and 2 (+Y) keys.


Z:  up/down; 0 = upper limit; move with the 9(-Z) and 3 (+Z) keys.

The unit of movement is 1/10 mm.

Hit the control key while pressing a direction key to accelerate

5.8.2.1.4.  To save the current position to your definition, hit “<<transfer”.

5.8.2.1.5.  Z height definitions:

Z travel is the safe travel height within the labware.


Z dispense may be used as the dispense height in the liquid class.


Z Start is where the tips will first try to find the liquid level.



The tips must not contact liquid at Z Start position.



Z max is the bottom of the container.

5.8.2.1.6.  Adjust Site corrects the carrier site offsets.

Drive tip 1 to the second site’s X and Y for position 1 and hit adjust.
5.8.3.  Entering parameters on the “well dimensions” tab will improve liquid and volume detection.

5.9.  Creating a Script.

5.9.1.  Click the New button to open a blank new run.

5.9.2.  Drag carriers and labware to the worktable editor to match the instrument setup.

5.9.3.  Steps can be added by choosing the command from the command tab.

5.9.4.  Start each run with a wash, and wash at least after every 6 steps during the run.


5.9.4.1.   Washes not only clean the tips, they also reset the airgap.



The airgap ensures accurate pipetting and prevents contamination.


5.9.5.  Special Steps:



5.9.5.1.  Loops are used to repeat a step a desired number of times.



5.9.5.2.  Variables are used to determine how many times to repeat a step.




5.9.5.3.  Mixing can be done as a step or as part of a custom liquid class.



5.9.5.4.  Comments are used to separate the program into discreet parts.



5.9.5.5.  Conditions allow the user to jump from comment to comment.

5.10.  Running a Script.


5.10.1.   Start each day with a flush to get rid of air in the tubing.



5.10.1.1.  Click on Flush under the “Commands” tab, “Direct commands” 

5.10.1.2.  Use 20mls in waste and cleaner and use the fast wash option


5.10.2.  Hit the “Run” button to begin



5.10.2.1.  Either run the entire script or select certain lines to run.


5.10.3.  Wash the tips when finished and clean any labware from the deck
