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INTRODUCTION
The 96-well plate has been the gold standard for zebrafish based drug discovery and
toxicity testing. While this plate system can allow the embryos to experience healthy
development, imaging the fish must be performed after anaesthetizing the fish or by
transferring each fish to an agar block to prevent movement of the embryo/fish for useful
imaging.
The µZMount is a microfluidic device that is meant to provide a more streamlined
approach to zebrafish research. As a tool, µZMount offers quick and simple lateral loading
and imaging of the embryo and larvae. Within the device the embryo can healthily develop
into a hatchling for up to 10 days post fertilization (dpf). One can also perform chorion
removal while the embryos are in the device.
This microfluidic model organism device is simple, easy to use, does not require syringe
pumps, and provides a medium throughput platform for growing 48 embryos at a time.
-

Quick agar-free and anesthetic-free mounting for continuous side imaging
through fluid manipulation.

-

Quick side mounting of an externally dechorionated zebrafish between 1-10
dpf.

-

Zebrafish are continuously aligned.

-

Isolated chambers for individual drug studies from zygote to hatchling
developmental stages (0-10 dpf).

-

On chip chorion removal is possible using mechanical manipulation.

HOW IT WORKS
A zebrafish embryo is pipeted into the loading chamber and gently washed through the
loading channel until it is trapped directly above the cultivation device inlet. The chorion
can then be removed through chemical and mechanical methods. After dechorionation
the zebrafish can be mounted laterally inside the mounting chamber by withdrawing fluid
from the outlet port. This process reduces the standard time to mount zebrafish. Zebrafish
can develop and be imaged readily inside the mounting chamber for up to 10 dpf. Drugs
or other reagents can be flushed into the chamber at any time.
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DEVICE LAYOUT
Figure 1: Complete device with components separated
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Figure 2: Loading and cultivation workflow
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PROTOCOLS
Kit Contents:
a. μZMount device
b. Loading manifold
c. Drug/chemical screen manifold
d. Device lid
e. User Guide
User-Supplied Materials
a. Zebrafish/embryo
b. Fish media
c. Drugs/Reagents for experiments
d. Kimwipes
e. Scotch tape
f. Tweezers
g. Pipettes and pipette tips
h. Eppendorf tubes
i.

Microscope

PREPARING THE DEVICE
Carefully take out the device and place it on a clean surface. Remove loading manifold
from the top of the device (Inspect the alignment of the manifold on the device before
removal as this will be how you must align the loading manifold for embryo loading). Clean
the device surface with a piece of scotch tape to remove any dust particles. To do this,
cut a 1-2 inch-long piece of scotch tape and keep attaching and detaching it from different
areas of the surface of the device until the entire upper surface has been cleaned. This
will remove small particles that may prevent the manifold from binding to the device and
allows the creation of a good seal with the manifold.
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Figure 3: Summary of the process of loading embryos and subsequent cultivation
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LOADING EMBRYO/ZEBRAFISH

1. Fill the cultivation device by carefully pipetting media into outlet 2 until media has
filled up to the surface of the inlet (refer to Figure 1 for locations of inlet/outlet)
2. After filling the cultivation device, align the loading manifold with the cultivation
device so that the loading well overlays the cultivation chamber as seen in Fig. 4
below.
Figure 4: Aligning the manifold with the cultivation device

3. Cover the loading chamber with scotch tape or a piece of PDMS (if your kit came
with one) as shown in Fig. 5 below.
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Figure 5: Sealing off the loading chamber

4. Using a pipette, flush media such as E3 media) through the inlet of the loading
device. The media will deposit inside the traps of the loading device. See Fig. 6
below
Figure 6: Flushing media through the loading manifold
loading chamber closed from step 3

5. Remove scotch tape or PDMS covering the loading chamber.
6. Drop embryos into the loading chamber and cover the loading chamber with
scotch tape (or PDMS) again.
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7. Pass E3 media through the inlet using a 1mL pipette. The flow should be slow
and smooth.
8. Embryos will flow through the channels and drop into the traps. Confirm that there
are embryos in every trap visually or through a microscope. If there are any empty
traps, repeat the process until all traps have an embryo. The design of the device
will prevent a second embryo from depositing into a trap if there is already an
embryo in there.
9. Remove the loading manifold, the embryos will be inside the cultivation device.
10. The embryos can be kept in the cultivation inlet until they are dechorionated (~3
days) or they can be dechorionated manually.
11. To dechorionated manually, see On-chip chorion removal & mounting below.
12. Once the embryo dechorionates, clean the surface of the device with a Kimwipes
and then clean the surface using scotch tape as described above.
On-chip chorion removal & mounting
1.
2.
3.
4.

Add 10 µL of Pronase at 1.25 mg/mL into the inlet of the device (Fig. 7).
Aspirate 10 µL from outlet 2, effectively surrounding the embryo with Pronase.
Incubate @ RT for 5 min.
Following incubation flush chambers with media by pipetting 10 µL of media into
inlet and aspirating from outlet 2.
5. Repeat step 4 until chorion is removed or punctured.
6. The chorion can be left in the loading trap without any ill effects as the organism
will be pulled into the mounting chamber for further growth and testing.
Figure 7: The chorion removal workflow is illustrated below. This procedure requires
careful pipette operation.

Embryo Mounting If natural dechorionation occurs
1. Pipette 10 µL media into inlet of cultivation device.
2. Aspirate out 10 µL media from outlet 2.
3. Repeat process until embryo is free of its chorion and mounted in the mounting
chamber (Fig. 8).
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NOTES: If mounting does not occur immediately, gradually increase the pipetting volume.

Figure 8: Mounting of the embryo into the growth chamber

I

Replacing media in device/filling reservoirs
1. Option 1:Pipette 10 µL media into the inlet.
2. Aspirate 10 µL of old media from outlet 2.
3. Repeat the above steps until the device is filled with fresh media (Fig. 9).
Option 2:
1. Align drug manifold with cultivation device.
2. Close outlet 2 using scotch tape or PDMS as described above.
3. Fill drug chamber from inlet (~10 µL per cultivation chamber).
4. Remove outlet 2 covering and aspirate 10 µL from outlet 2 ensuring media is
washed through the device (Fig. 9).
NOTE: Flush each trap of the device with 20 µL of media every 24 hours to keep
device clean and to prevent evaporation.

10

Expanding the Scientific Horizon

Figure 9: Replenishing media or treatment with drug

Performing experiments i.e. drug based screening
Option 1:
1.Pipette 10 µL drug into the inlet.
2.Aspirate 10 µL of old media from outlet 2 (See Fig. 9).
Option 2:
1. Align drug manifold with cultivation device.
2. Close outlet 2 using scotch tape or PDMS as described above.
3. Fill drug chamber from inlet (~10 µL per cultivation chamber).
4. Remove outlet 2 covering and aspirate 10 µL from outlet 2 ensuring drug is
washed through the device.
5. Repeat step 4 for all cultivation chambers (See Fig. 9)
GOOD PRACTICE HINTS
i.

ii.
iii.
iv.

Never try to load the embryo via outlet of device.
Use caution while flushing out the device. Do it carefully and slowly even if there
are bubbles inside.
Be sure not to place the pipette tip too far down the inlet/outlet port, as this may
cause the device to detach from the glass surface.
Be gentle while pulling the pipette out as fast pulling may push the embryo back
into the loading well.
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RESULTS
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TECHNICAL ASSISTANCE
For technical assistance, contact Neofluidics Technical Support.
Website: www.neofluidics.com
Email: info@neofludics.com
Neofluidics Customer Care: 1-877-55 NEOTECH or 1-877-556-3683
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