Zeiss Duo Confocal Manual for Basic Operation

First a word about the microscope and its accessories… 

The Zeiss Duo Observer Z.1 is a dual scanning and detecting confocal microscope capable of high speed image capturing and is best used as a tool for live cell imaging. The microscope is equipped with a controlled environmental chamber, capable of maintaining temperatures of up to 50 degrees above the normal ambient temperature of the room, a heated stage plate and heated CO2 gas whose concentration can be adjusted to any specifications.  The microscope and its accessories are susceptible to damage and are used by many people each day. For this reason it must be turned on and off in a very specific way each time. Time spent calling in technicians to service the machine means less time spent on the machine by users looking to conduct experiments. FAILURE TO ADHERE TO THESE SPECIFIC INSTRUCTIONS WILL RESULT IN PERMANENT ELIMINATION OF PRIVILEDGES TO THE MICROSCOPE. 

ATTENTION: The environmental heating chamber requires roughly 2 hours to heat up to 37 degrees Celsius. Plan your experiments accordingly.

If Using Heat

1 Follow the START UP procedure below starting two hours before you plan to image.  

2 Using the touch screen interface, press MICROSCOPE/INCUBATION.

3 Select H UNIT XL for heat in the environmental chamber.

4 Adjust your temperature and press OK.

5 You will see an orange light blinking on heating module.
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*** If this does not happen, and only the green light is on, please IMMEDIATELY alert a member of the AIF staff. ***

6 Select H INSERT P for the heated stage.

7 Adjust your temperature and press OK.

8 If using CO2, follow these instructions but don't start using it until you are ready to image. This will waste the gas. 

9 Turn the wheel on the CO2 tank BEFORE turning it on using the touch screen. Failure to do so will break the CO2 module.

10 The regulator is automatically set to 12 PSI.  Do not adjust the regulator.

11 Select CO2 SMALL V.

12 Adjust the percentage of CO2 to want to use.

13 Press OK.

14 For heated gas, select H DEV.

15 Adjust your desired temperature.

16 Press OK. 

Start Up 

1 Sign in the log book.

2 Turn on the Main Power Switch located on the big gray box to the left of the microscope table. 
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3 Flip the two switches labeled System/PC and Components found near the computer. 
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4 Turn on the X-Cite located to the right of the microscope.
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5  Log in to Windows. 

6 Start the software, LSM 5 LIVE DUOSCAN.
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7 When prompted select SCAN NEW IMAGES and click the START button.

8 Once the software initializes turn on the lasers to warm them up. Zeiss recommends at least an hour. Do this by clicking the button with the triangle icon that says Laser.
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9 A new window will pop up. Select the laser(s) that you will be working with and click ON for each laser that you choose.  For the 405 and 489 lasers, please choose STANDBY once they have warmed up and the status says READY. 

Loading Your Sample

1 Click on the icon in the tool bar that says VIS. 
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2 This tells the microscope that you will be manually viewing your sample and not scanning. You will hear a series of clicks in the microscope. 

3 Using the touch screen interface, select in the right menu MICROSCOPE. 

4 Select OBJECTIVE to select your objective.

5 If using oil, carefully add a small drop of oil to the objective.  The drop should not be any bigger than this ? o, and should last for about 2 to 3 dishes or slides. 

6 Load your sample to the stage.  

7 Using the coarse focus knob bring the objective up into the oil. 

8 On the touch screen interface, set the TL ILLUMINATION to ON. 

9 Press the top tab that says REFLECTOR and choose Position 1 or Position 
10 Turn the wheel on the base of the microscope to the larger side and stop when an adequate amount of light is passing through the sample. 

11  Focus your sample. 

12  Set Koehler Illumination. 

13 To switch to fluorescence, turn off the transmitted light by turning the wheel on the base of the microscope the opposite way. 

14 Turn TL ILLUMINATION to the OFF position.

15 On the touch screen interface, under REFLECTOR choose your filter. FITC or CY3. 

16  Open the shutter on the X-Cite to the first notch to see fluorescence by turning the wheel. 
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***You can switch between filters by simply pressing the ones you want on the touch screen. 

17 When you are ready to start scanning with the laser, close the shutter on the X-Cite and switch the filter to Position1 or Position 6. 

Scanning With the Laser

1 In the menu panel of the software, switch from VIS to LSM.
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2 Click on CONFIG to set your laser wavelengths.

3 There are two tabs on this window, the DUO SCAN and the 5 LIVE.
4 To do fluorescence imaging, select the 5 LIVE tab.

5 You can choose between a Single Track (simultaneous scan) and a Multi-Track (sequential scan) configuration.

6 Once you have chosen your preferred method, choose the CONFIG button on the right side of the window. 

7 Click on the pull down menu and choose your emissions wavelengths or make your own if you know how.

8 For phase imaging, select the DUO SCAN tab.

9 Choose the CONFIG button on the right side of the window and select TRANSMITTED LIGHT from the pull down menu. 

10 Choose the T80/R20 beam splitter in the light path. 

11 Click SCAN in the main acquisition window to configure your scanning method.

12 There are two tabs on top of this window, MODE and CHANNEL. 

13 Select MODE.

14 Adjust your image size, scan speed, bit size and zoom here.

15 Select CHANNELS. 

16 Adjust your pinhole size, gain, offset, and laser power here for each channel.  

***The lasers are very powerful and should not be set any higher than 10% or bleaching WILL occur quickly.   

17 On the right side of the screen, select CONT for live scanning. 

18 Your images will appear on the right screen. Adjust the gain and offset as necessary. 

19 Select STOP when you have found the right imaging conditions. 

20 To take a single picture, select SINGLE.   

21 To save your pictures press SAVE AS on the image screen. 

22 Two new windows will appear. 

23 Select your directory or make a new one. 

24 Type any information about your sample in the notes box that you would like to keep and press OK. 

Turning the Heat Off

If all three heating components and CO2 gas are being used follow this very specific protocol:

1 Turn off the CO2 by entering the INCUBATION menu and selecting CO2 SMALL V on the touch screen.

2 Press OFF and OK.

3 Turn off the gas from the tank. 

4 On the touch screen INCUBATION menu, press H UNIT XL.

5 Press OFF and OK. 

6 WAIT 20 MINUTES!!! Turning the other components off right away will fry the fuse. 

7 After 20 minutes have past, press H INSERT P in the INCUBATION menu.

8 Press OFF and OK.

9 Repeat this for H DEV. 

*If only the heated stage and heated gas are being used you may turn them all off at the same time. 

**If only the heated chamber is being used, you must still wait 20 minutes to shut down the microscope and its components. 

***NEVER touch the switches in the back of ANY of the heating components. They should ALWAYS be ON.

MAKE SURE THAT YOU HAVE ALLOTED ENOUGH TIME TO ADEQUATELY WARM UP THE CHAMBER AND PROPERLY SHUT IT DOWN.  THAT’S ROUGHLY 2 ½ EXTRA HOURS!!! 

Shutting Down the System

1 After following the protocol for shutting down the heating components, take your sample off the stage and wipe the objective lens with lens paper only. 

2 Using the LSM software, click on the LASER button and turn off all of the lasers.

3 Click the X on the top right corner of the menu window to exit the program and you will be directed to a new window. 

4 Select EXIT to exit the program.

5 *** If the lasers were not turned off before this step, an error message will pop up telling you that the lasers are still on. You can close them here.*** 

6 If you are the last person of the day to use the microscope, turn off the     X-Cite. Otherwise, leave it on.

7 Shut down the computer.

8 Once the screens are black, flip the SYSTEM/PC and COMPONENTS switches. 

9 Turn off the MAIN POWER SWITCH.

10 Throw away your used Kim Wipes and Lens Tissue and have the room clean and ready for the next user.  

