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ABSTRACT

Zebrafish (Danio rerio) has emerged as one of the most powerful, robust,

and relevant small animal model for drug discovery and development over

the last decade, and there has been a large drive both from academia and

industry to make it a widely-accepted model. Current tools for Zebrafish

screening are complex, time and labor intensive, use

anesthesia/immobilization techniques, and have limited functionalities. We

have developed a user-friendly microfluidic device, µZMount, that can

efficiently load, align, and manipulate Zebrafish embryos. Our device

streamlines Zebrafish based screening by: (a) quick and simple embryo

loading; (b) on-chip chorion removal; (c) continuous alignment of

embryos/fish in the same focal plane for hassle-free imaging; (d) easy

culture for up to 3 weeks post fertilization with automated food and media

replenishment, as well as (e) agar-/anesthetic-free interventions for

continuous drug perfusion studies. We tested our device for the above-

mentioned functionalities using green fluorescent Zebrafish embryos,

Tg(fli1:EGFP). We found healthy and stress-free development of larvae as

there were no signs of deformations and the heart rate (beats/min) was

within normal range based on published literature. To show the device’s

drug screening potential, we challenged the larvae with an anti-angiogenic

drug, SU-5416, and drug-mediated inhibition of intersegmental and sub-

intestinal vessels sprouting was recorded using high-resolution

fluorescence-microscopy. In summary, we envision our device to bridge

the unmet gaps, provide a streamlined approach, and help establish

Zebrafish screening into mainstream drug discovery workflows.
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The present study demonstrates the potential of µZMount as a high

throughput screening platform for zebrafish that allows for embryos to be

loaded automatically into each well, dechorionation to be performed

efficiently with no manual interventions and the long term culture of the

fish. We investigated the effects of SU-5416 and found similar

suppression of angiogenic development to published work, as well as

concentration dependent dorsalization but interestingly found a normal

function recovery at the highest dose levels.

Quick, simple and easy embryo loading
Continuous alignment in the same focal plane for 
imaging
On-device dechorionation functionality
Well suited for early and late stage fish studies
Anesthetic and agar free interventions
Compatible for short/long term studies
Transient and continuous perfusion
Easily operable through handheld/robotic pipetting 
systems
Amenable to medium-to-high throughput operations
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Schematic depicting zebrafish loading and screening in µZMount

Manifold Work Flow Fish Health and Survivability

Process EfficiencyHeart Rate Tracking

DRUG PERFUSION and MEDIA REPLENISHMENT

SU-5416 (0.1µM) 

0.1% DMSO

SU-5416 (1µM) SU-5416 (10µM) 

We would like to acknowledge the contributions of the Klemke Lab who

provided guidance and all of the embryos for the study. We would also

like to highlight the National Institutes of Health organization as our

funding source


