Translucence Biosystems, Inc
Mesoscale Imaging SystemTM
The Mesoscale Imaging SystemTM seamlessly integrates with
the ZEISS Lightsheet Z.1 microscope to help users obtain
large, high-resolution tile scans more efficiently.
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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) Base plate screw
(i) Adjustment screw
(j) Adjustment screw wrench

Objective Adaptor
(k) Objective adaptor 5x
(l) Objective adaptor 2.5x
Sample Holder
(m) Post
(n) Clamps (3 sizes)
(o) Mounting screws (3 sizes)
(p) Flathead screwdriver
Zeiss Parts Needed:
(q) Sample stage adaptor

Software Download
The Offset Controller for preadjusting offset can be found on the Translucence
website. https://www.translucencebio.com
For questions or concerns, contact us at support@translucencebio.com
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Initial Assembly
Software and Installation
Install the following software onto the computer running the Lightsheet Z.1
1.
2.
3.
4.
5.
6.

7.
8.
9.
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Download the Offset Controller application available on the
Translucence website support page.
Unzip application.
Move unzipped Offset Controller folder to C:\Program Files.
Open the Offset Controller folder.
Right-click on the Offset Controller.exe file and select “Create
shortcut” from the dropdown menu.
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.
Open the Offset Controller from the desktop. On first run, you will
need to select the location of the calibration file.
Click “Select Location” and choose the location of the
LightSheetBaseOffsetZ.cal file. It should be C:\Zen\bin.
After selecting the file, the application should automatically load the
default calibration parameters.

Offset Parameter Adjust
The offset adjusted in our controller affects the distance of the
lightsheets from the detection objective’s focal plane. The 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 lightsheets parfocal
with the detection objective.
•
•

•

Offset can be adjusted by either incrementing the arrows or
inputting the desired value directly into the field.
Offset does not consistently show immediate effects in Zen.
To be certain your changes have saved, restart Zen after
adjusting the offset.
When the underlying calibration file has been updated, a
status indication will be displayed in the upper right corner.
Clearing Protocol

2.5x

5x

DISCO

0.40

0.15

CUBIC

0.40

0.15

The table above shows the suggested offset parameters for
DISCO- and CUBIC-cleared tissue. Updated parameters can
be found on the Translucence website for other tissue
clearing methods.
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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.
•
•

Save the profile by clicking the “Plus” button in the upper
right corner and selecting the “Save” option.
Alternatively, a new profile can be created instead of
updating the active profile.

Window Installation
When working with the chamber, remember to use proper PPE (gloves, lab
coats, goggles, fume extractor for noxious fumes).
1.
2.

3.
4.

6

Ensure that all O-ring seats are completely dry and free of debris
before installation.
Working one window at a time, install one cover-glass (b) into the
chamber (a) window seat.
a. Center the cover-glass (b) in the window and make sure
it is fully seated.
Insert an O-ring (c) into the window seat and make sure it is fully
seated against the cover-glass.
Place a retaining ring (d) on the window seat.

5.

6.
7.
8.

9.

Tighten the retaining ring (d) onto the O-ring with the retaining ring
wrench (e).
a. Screw on the ring until you cannot tighten anymore.
Repeat for the other three windows.
Place the chamber in a glass dish to catch any spills.
Check the seal integrity by filling the chamber - be sure to submerge
the windows. (Recommended to use 100% EtOH)
a. 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.
If desired, screw the overflow barb (f) into the chamber at the
attachment point (g).
a. The overflow barb provides a drainage point for excess
immersion solution.

Usage
1.
2.

3.
4.

Remove existing objectives from the Lightsheet Z.1 microscope and
terminate any running instances of Zen.
Screw detection objective adaptor (k or l) into the objective. For the 2.5x
objective, screw onto the parfocal adaptor that is provided with the
objective, and then screw both into the 2.5x objective adaptor (l).
Screw in the detection objective to the Lightsheet Z.1.
Screw in the illumination objectives.
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5.
6.
7.
8.

9.

10.
11.
12.

13.
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Place the Zeiss sample stage adaptor (q) onto the stage.
Insert the post (m) into the sample adaptor plate.
Close all doors on the Lightsheet Z.1.
Run the Offset Controller and set the parameters as described on page 5
(See Offset Parameter Adjust)
a. For more help focusing the sample, see page 9.
b. Whenever adjusting the Offset Controller, reboot Zen.
Open Zen and start the system. If available, make sure to select the Boot
Status to the Clearing Database.
a. Contact Zeiss if you need the Clearing Database.
Inspect the chamber windows for smudges and clean if necessary (see
clean-up and maintenance).
Fill chamber with immersion solution so that the meniscus is just below the
overflow port.
Using the adjustment screw wrench (j), turn the
adjustment screw (i) clockwise or counterclockwise to
t
r
move the chamber top on its base.
a. Tick marks on the chamber can be used as guidance.
For DISCO- and CUBIC-cleared tissue: The largest tick mark (r) corresponds
to the location 5x objective. Align the mark (s) on the chamber top to (r) on
the chamber base. (See page 2)
a. For the 2.5x objective, align mark (s) to the tick mark (t) and move
towards (r) until the sample can be focused in Zen.

Sample Mounting
1.

2.
3.
4.

5.

Use the mounting screw (o) and the flathead screwdriver
(p) to adjust the size of the flexible clamp (n) to apply light
pressure on the sample tissue to hold it in place.
a. All clamps included in the kit are preassembled
with magnets to attach to the post (m). For
more information regarding custom tissue
mounts, see the website for more information.
Carefully attach the clamp (n) to the magnetic post (m).
Insert the chamber into the Lightsheet Z.1 and tighten the
attachment screw (h) to secure.
Swiftly lower the sample into the chamber to prevent drying
out of the sample.
a. Alternative: Place the mounted sample into the chamber
first, before sliding the chamber into the microscope.
Then attach clamp (n) to the post (m) after chamber has
been inserted.
Close all doors of the microscope and begin imaging.

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 the Offset Controller offsets.
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1.
2.

3.

4.

If the image is blurry after adjusting the offsets in Zen, set offsets within
Zen to 0 and set Offset Controller offsets to 0.15, then restart Zen.
Open the chamber door and turn the adjustment screw (i) counterclockwise to move the chamber top forward until it hits the objective
adaptor of the detection objective.
a. Turn the adjustment screw (i) clockwise to move the chamber top
backwards through its entire range, occasionally closing the door
and checking focus, until the sample is in focus. Check the image
occasionally.
If the sample is still not in focus, adjust the Offset Controller values closer
to 0 by 0.05 and repeat step 2-3 until the sample can be focused by the
adjustment screw (i).
a. Remember to restart Zen whenever altering the Offset Controller.
Close the chamber door and continue to digitally adjust the offset of the
individual illumination objectives from within ZEN.

Clean Up and Maintenance:
1.
2.
3.
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Elevate the stage and detach the clamp (n) from the post (m).
With the clamp (n) sitting in the chamber, remove both clamp and
chamber together from the microscope.
Remove the objectives and unscrew the imaging objective adaptor (k or l)
from the detection objective.

4.
5.

6.
7.

8.
9.

Remove the sample from the clamp (n) and pour out immersion solution
from chamber.
Rinse the chamber with an appropriate solvent (100% EtOH for DBE) 3x.
a. 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.
Reinspect chamber windows for smudges.
Use a cotton swab or lens paper dampened with EtOH wrapped with lens
paper to gently clean the glass.
a. *Cleaning with lens paper helps prevent scratches.
Make sure there is no chemical residue on the chamber and its
accessories, as it may damage the foam packaging in the storage case.
Store the chamber and accessories in the case until the next use.

Replacement of Chamber Windows
If needed, replace the cover glass and O-rings.
1.
2.

3.

Loosen the retaining rings with the retaining ring wrench (e) and
remove the cover-glass (b) and O-ring (c).
Clean the O-ring seats of residual solvent before reinstalling.
a. If the cover-glass has broken, empty the chamber and inspect
for fragments. Thoroughly rinse the chamber and replace the
cover-glass.
Recheck the chamber for seal integrity.

11

Translucence Biosystems, Inc. ©2019
For questions or concerns, contact us at support@translucencebio.com

