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INSTRUCTION MANUAL



Translucence Biosystems, Inc
Mesoscale Imaging SystemTM

The Mesoscale Imaging SystemTM seamlessly integrates with the
ZEISS Lightsheet Z.1 and Zeiss Lightsheet 7 microscopes to help

users obtain large, high-resolution tile scans more efficiently.



CONTENTS

Parts.................................................................................................................... 1

     Parts Illustrations...............................................................................2-3

Initial Assembly............................................................................................ 4

     Software and Installation ................................................................... 4

          Offset Parameter Adjust ............................................................... 5

          Save/Create Profile ......................................................................... 6

     Chamber Window Installation.......................................................... 6

Usage ..................................................................................................................7

     Sample Mounting ................................................................................... 9

Focal Adjustment for Illumination Objectives..............................10

Clean Up and Maintenance .................................................................... 11

Replacement of Chamber Windows..................................................12

Installation for 2.5x Objective Files ...................................................13





Safety Adaptor

K Safety adaptor 5x

L  Safety adaptor 2.5x

M 1.46 RI spacer

Sample Holder

N Post

O Clamps (5 sizes)

P Mounting screws (3 sizes)

Q Flathead screwdriver

Zeiss Parts Needed:

R Sample stage adaptor

PARTS

Mesoscale Imaging SystemTM Body

A Chamber

B  Cover-glasses

C O-rings

D Retaining rings

E Retaining ring wrench

F Overflow barb

G Overflow barb attachment point

H Attachment screw

I Adjustment screw

J Adjustment screw wrench

Software Download and
Additional Parts

The Offset Controller for preadjusting offset can be found on the Translucence 
website. https://www.translucencebio.com

Safety adaptors, the 1.46 RI spacer, extra tissue clamps and Zeiss OEM objectives 
are all available for purchase. 

For questions, concerns or to purchase additional parts, contact us at 
support@translucencebio.com 1



MESOSCALE IMAGING SYSTEM PARTS

.................N

....................

G

.......

M

.......

L

.......

K

..................................T

..
..
..
..
..
..
..
..
..
..
.

S

..
..
..
..
..
..
..
..
..
..
..
..
..

U

..
..
..
.

H

..
..
..
..
..
..
..
.

I
.......

B

.......

C

......

D

..................................

......

..

.... A

2



................................

.....

.....

P

..
..
..
..

F

......

R

........J ........Q

..................

O

...
...

...
...

...
.

E

ACCESSORIES, TOOLS AND MICROSCOPE COMPONENTS

3



INITIAL ASSEMBLY

Software and Installation
Install the following software onto the computer running the Lightsheet Z.1

or Lightsheet 7.

1 Download the Offset Controller application available on the Translucence 
 website support page.  https://www.translucencebio.com/support 

2  Unzip application.

3 Move unzipped Offset Controller folder to C:\Program Files.

4 Open the Offset Controller folder.

5 Right-click on the Offset Controller.exe file and select “Create shortcut”
 from the dropdown menu.

6 Move the newly created shortcut, Offset Controller – Shortcut, to
 C:\Users\Public\Desktop. This will create a shortcut to the application 
 available on all user desktops.

7 Open the Offset Controller from the desktop. On first run, you will need to 
 select the location of the calibration file.

8 Click “Select Location” and choose the location of the
 LightSheetBaseOffsetZ.cal file. It should be C:\Zen\bin.

9 After selecting the file, the application should automatically load the
 default calibration parameters.
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        Offset Parameter Adjust
 The offset adjusted in our controller affects the distance of the light sheets  

 from the detection objective’s focal plane. This is analogous to the “offset”  
 adjustment within Zen but with a greater range of adjustment. When using  
 solutions with different refractive indexes, you may need to adjust this value  
 to keep your light sheets parfocal with the detection objective.

 Note: The Offset Controller makes a backup of the LightSheetBaseOffsetZ.cal  
 file, but you may also want to copy the original file, rename the copy to   
 LightSheetBaseOffsetZ_copy.cal and save it in a suitable location. The renamed  
 copy can also stay the ZEN:\bin folder along with the original file, as only the  
 LightSheetBaseOffsetZ.cal file will be referenced. In case you want to restore  
 the factory values, just delete or rename the active altered file, rename the  
 backup file back to LightSheetBaseOffsetZ.cal and save in the ZEN:\bin folder.

• Offset can be adjusted by either incrementing the arrows or inputting  
 the desired value directly into the field. When the underlying calibration  
 file has been updated, a status indication will be displayed in the upper  
 right corner. The table below shows the suggested offset parameters
 for iDISCO+ and SHIELD cleared tissue. Up-to-date parameters can be  
 found on the Translucence website for other tissue clearing methods.

• Offset values in the Offset Controller will update after restarting Zen. 
 Tip: On some systems, the Offset Controller values can be updated in Zen  
 after switching profiles. To see the effect of changing profiles/values, hit

Clearing Protocol

iDISCO+

SHIELD  

SHIELD w/1.46 RI Spacer

2.5x

0.67

0.90

0.72

5x

0.15

0.70

NA
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 one of the increment arrows inside the ’Channels’ window in Zen with  
 the laser on to refresh the displayed image. If the displayed imaged  
 doesn’t update, restart Zen.

        Save/Create Profile
 Although any adjustments made to the parameters will be automatically  

 applied to Zen, the new parameters will not be saved for future use unless  
 the profile is saved.

a •  Save the profile by clicking the “Plus” button in the upper right corner  
  and selecting the “Save” option. 

 •1 Alternatively, a new profile can be created instead of updating the active  
  profile.

Chamber Window Installation
When working with the chamber, remember to use proper PPE (gloves, lab coats, 
goggles, fume extractor for noxious fumes).

1 Ensure that all O-ring seats are completely dry and free of debris before  
 installation. 

2 Working one window at a time, install one cover-glass (B) into the chamber (A)  
 window seat. Center the cover-glass (B) in the window and make sure it is  
 fully seated.

3 Insert an O-ring (C) into the window seat and make sure it is fully seated  
 against the cover-glass (B).

4 Place a retaining ring (D) on the window seat. 
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USAGE

 1 Remove existing objectives from the

 Lightsheet Z.1 or Lightsheet 7 microscope

 and terminate any running instances of Zen. 

2  For the 5x objective, screw the objective
 into the safety adaptor (K or L). For the
 2.5x objective, screw the objective onto
 the parfocal adaptor that is provided with
 the objective, and then screw both into
 the 2.5x safety adaptor (L).

5 Tighten the retaining ring (D) onto the O-ring (C) with the retaining ring
 wrench (E).

 •  Screw on the ring until you cannot tighten anymore.

6     Repeat for the other three windows.

7 Place the chamber in a glass dish to catch any spills.

8 Check the seal integrity by filling the chamber - be sure to submerge
 the windows. (Recommended to use 100% EtOH)

 •  If leakage occurs, repeat steps 1-5 for the leaky window with a new  
  O-ring. Usually, leakage is due to under tightening or inadequate
  cleaning of the window seats.

9 If desired, screw the overflow barb (F) into the chamber at the attachment  
 point (G).

 •  The overflow barb provides a drainage point for excess immersion solution.

2.5x safety
adaptor

Parfocal
adaptor

2.5x
objective

5x
objective

5x safety
adaptor
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3 Screw in the detection objective to the microscope.

  Note: If the index matching solution has a refractive 
  index around 1.46 and the 2.5x objective is being
  used, add the 1.46 RI spacer onto the back of the
  2.5x safety adapter before screwing into the scope.

    •  Remember to use the suggested offset
  values for the 1.46 RI spacer (see page 5).

4 Screw in the illumination objectives.

5 Place the Zeiss sample stage adaptor (R) onto the stage.

6     Insert the post (N) into the sample adaptor plate.

7 Close all doors on the microscope.

8 Run the Offset Controller and set the parameters as described above (See page 5).

    •  For more help focusing the sample, see page 10.

9 Open Zen and start the system. If available, make sure to select the Boot Status to  
 the Clearing Database.

    •  Contact Zeiss if you need the Clearing Database.

10 Inspect the chamber windows for smudges and clean if necessary (see page 12).

11 Fill chamber with immersion solution so that the meniscus is just below the
 overflow barb attachment point (G).

12 For the 5x Objective:

     i.  Using the adjustment screw wrench (J), turn the adjustment screw (I)   

  clockwise or counterclockwise to move the chamber top on its base. Align

1.46 RI
spacer

2.5x safety
adaptor
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   the mark (T) on the chamber top to mark (S) on the chamber base (see
  page 2) to set the chamber in the home position

    ii. Depending upon the configuration/calibration of your
  microscope and the RI of your solution, the optimal
  positions will vary. Turn the adjustment screw (I) to move
  the mark (T) in the direction of mark (U) and monitor
  focus in Zen. Stop turning once your sample is in focus.

12 For the 2.5x Objective:

     i.  Using the adjustment screw wrench (J), turn the adjustment screw (I) counter 

  clockwise to  move the chamber top on its base until it gently contacts the 2.5x

  safety adaptor (L). Then turn the adjustment screw (I) clockwise half a full turn.

     ii.  Keep the adjustments in this position and, if necessary to achieve maximum  

  resolution, adjust the Offset Controller. The values may diverge from the  

   suggested values (see page 5) depending upon the configuration/calibration

  of your microscope and the RI of your solution.

Sample Mounting

1 Use the mounting screw (P) and the flathead screwdriver
 (Q) to adjust the size of the flexible clamp (O) to apply light
 pressure on the sample tissue to hold in place.

    • All clamps included in the kit are preassembled
  with magnets to attach to the post (N). For more
  information regarding custom tissue mounts, see
  the website for more information.

2 Carefully attach the clamp (O) to the magnetic post (N).

O

N

U S

T
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FOCAL ADJUSTMENT FOR ILLUMINATION OBJECTIVES

Different immersion solutions can shift the focal plane of the detection objective.
This must be compensated for by turning the chamber adjustment screw and 
modifying the Offset Controller offsets.

1 If you cannot get the image in focus using the offset adjustment within Zen, set  

 offsets within Zen to 0 and set Offset Controller offsets to 0.15, then restart Zen. 

2 Open the chamber door and slowly turn the adjustment screw (I) counter-
 clockwise to move the chamber top forward until it hits the safety adaptor
 of the detection objective.

    •  Set offset in Zen to 0. Turn the adjustment screw (I) clockwise to move the  
  chamber top away form the detection objective, through its entire range,  
  occasionally closing the door and checking until the sample is in focus.

3 Insert the chamber into the microscope and tighten the attachment
 screw (H) to secure.

4 Swiftly lower the sample into the chamber to prevent drying out of the  
 sample.

    • Alternative: Place the mounted sample into the chamber first,  
  before sliding the chamber into the microscope. Then attach
  clamp (O) to the post (N) after chamber has been inserted.

5 Close all doors of the microscope and begin imaging.
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CLEAN UP AND MAINTENANCE

1 Elevate the stage and detach the clamp (O) from the post (N). 

2 With the clamp (O) sitting in the chamber, remove both clamp and chamber  
 together from the microscope.

3 Remove the objectives and unscrew the safety adaptor (K or L) from the
 detection objective.

4 Remove the sample from the clamp (O) and pour out immersion solution
 from chamber.

5 Rinse the chamber with an appropriate solvent (100% EtOH for DBE) 3x.

    •  If there is hard-to-remove residue from the immersion solution, soak the  
  chamber in hot soapy water for 5 minutes before using pressurized air
  to dry.

3 If you cannot get the sample in focus, adjust the Offset Controller values closer  
 to 0 by 0.05 and restart Zen (see page 5). Then repeat step 2 until the sample can  
 be focused by the adjustment screw (I).

    •  If adjusting the value closer to 0 makes things worse, adjust the values  
  towards 1 instead.

4 Once the sample in focus, we recommend saving the parameters as a custom  

 profile in the Offset Controller. Each Zeiss microscope will have different   

 calibrations and chambers can be slightly different due to machining. We also  

 recommend sharing with us the  offset values used for other clearing protocols  

 not mentioned so we can add it to our list to share with other users.
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REPLACEMENT OF CHAMBER WINDOWS

If needed, replace the cover glass and O-rings.

1 Loosen the retaining rings with the retaining ring wrench (E) and remove the  
 cover-glass (B) and O-ring (C). 

2 Clean the O-ring seats of residual solvent before reinstalling.

 •  If the cover-glass has broken, empty the chamber and inspect for   
  fragments. Thoroughly rinse the chamber and replace the cover-glass.

3 Recheck the chamber for seal integrity. 

6 Reinspect chamber windows for smudges.

7 Use a cotton swab or lens paper dampened with EtOH wrapped with lens
 paper to gently clean the glass.

    •  Cleaning with lens paper helps prevent scratches.

8 Make sure there is no chemical residue on the chamber and its accessories,
 as it may damage the foam packaging in the storage case.

9 Store the chamber and accessories in the case until the next use.
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Fluar 2.5x/0.12 M27

420120-9901-000

2.5

0.12

1

8.7

0.17

Objective Name

Objective Item Number

Magnification

Aperture

Immersion Medium Refractive Index

Working Distance (mm)

Coverglass Thickness (mm)

Add New Objective

4 Select Apply when done and select Yes to confirm.

5 Press OK on the pop-up and select Close to exit the dialogue box.

INSTALLATION OF 2.5X OBJECTIVE FILES

Before imaging with the 2.5x for the first time, the objective and calibration files must 
be added to ZEN’s software onto the computer running the microscope.

1 Open the application Zen Configuration.

2 In the dialogue box that pops up, select Start Configuring.

3 Navigate to the Objective tab and choose ‘Pos1’. This will open a pop-up window  
 listing all available Objectives.

Under Potential Objectives, select User Defined Objectives and then hit Add 
Objective. Input the following information.
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1. Navigate to C:\Zen\Bin\Objectives

2. Create Copy of:

3. Rename Copy of:

4. Create Copy of:

5. Rename Copy of:

6. Launch Zen to check that 2.5x is working.

Sectioning_420330-8210.ca

Sectioning_420120-9901.cal

420330-8210_NaDet.cal

420120-9901_NaDet.cal

6 The new objective will be listed under Potential Objectives. Select the

 newly added objective and double click to add it to the System.

7 Enter Serial Number “4201209901” when prompted and press Ready.

8 Confirm with Yes.

9 To complete the addition of the objective, select Store All Changes and

 confirm with OK.

10 Press Exit to close the Zen Configuration application.

11 Follow the following steps to finish setting up the 2.5x calibration files.
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Note: If this does not work, please double check all file names. The string of numbers should  
be the same for all files of NaDet, Magnification, DetectionZoom, and Sectioning files.

Up to date information and additional guidance can be found on our website. 
https://www.translucencebio.com
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