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1.0 Introduction

iuvo is a new technology platform with some similarities and also significant differences from the
standard multiwell plate methods that you are accustomed to using. We have spent many hours
optimizing the methods for liquid dispensing, assay development and imaging in our own
laboratory and in collaboration with field testers. Your success with the iuvo Microchannel 5250
requires close adherence to the methods defined in this protocol, so please read and follow
them carefully and as always, we invite you to contact BellBrook Labs for personalized help
should you have any questions.

The iuvo Microchannel 5250 plate uses a microfluidics-based approach to fluid handling that
eliminates the need for complicated tubing and pumping equipment. By using the surface
tension of droplets to passively pump liquid though a channel, simple liquid-handling tools such
as common hand-held pipettes or automated liquid handlers can be used. Cells can be loaded
into a small surface area, and the media changed without the risk of aspirating adherent cells or
disturbing monolayers.

For general liquid handling and imager optimization guidelines, please see Appendix B.
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About Evaporation

Working with the IUVO plate requires working with low-volume droplets dispensed to the surface of
the plate. You may be new to working with droplets, since most commonly used assays are in a well
format. Take time to read this section carefully to ensure that you have success working with this
technology.

Since this plate will be used with low-volume droplets, it is imperative that precautions be taken to
prevent evaporation. Evaporation of media will cause it to become concentrated which will lead to

cell stress and death.

If you are working with 3D matrix, evaporation in the channel will cause the 3D matrix to collapse.
Once the 3D matrix has collapsed, it cannot be “reinflated” by rehydrating.

2.0 Evaporation Control

Follow these recommendations to avoid evaporation:

If left unchecked, evaporation can adversely affect experimental results in low volume

! applications, including iuvo microchannel plates. Certain precautions can help avoid
evaporation-related problems.
_ . o Plating environment Maximum
1. Replace lid whenever possible and limit the (Filled channelvith 6 pL | time with lid
amount of time with the lid removed. When drop on the output port.) | open, min

the lid is removed from the plate, evaporation — .
Biological safety cabinet,

is fastest, especially in a laminar flow hood . 7
and other situations with increased air laminar flow on

currents. Our results with MCF10A cells Biological safety cabinet, 18
indicate that the guidelines in the following laminar flow off

chart will yield satisfaqtory results._ _D_if_ferent Biological safly cabinet,

cell types may have different sensitivities to laminar flow on, MC5250 9

media evaporation. resting on bag of ice wate
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2. Always incubate plates in a humidified chamber. A simple water pan in the
bottom of the incubator is not sufficient. We recommend placing iuvo in a secondary
container with lid that allows for gas exchange, with towels saturated with sterile
phosphate-buffered saline surrounding the inside perimeter of the dish. We normally
use bioassay dishes (Corning # 431111).

3. Always have a full complement of liquid (6 pL) in every channel across the entire
plate. For partial plate experiments, we recommend spotting PBS in place of media in
all channels that are not being used.

4. Since the time it takes to plate the experiment should be minimized, automated liquid
handlers are strongly recommended. In the case that robotics are unavailable, the
use of a repeating electronic pipette is recommended. We have had good results
using single channel electronic pipettes from Matrix (Thermo Fisher Scientific) with
volume ranges (1-30 pL, 2-125 pL, 5-200 pL).

Figure 1. Humidified Bioassay Dish. To minimize
evaporation, the humidified bioassay dish should be used
at all times when working with iuvo Microchannel 5250.
Paper towels wetted with PBS are folded and placed
around the perimeter of the dish to keep the interior humid.




3.0 iuvo Microchannel 5250 Plate SBCIIBrOQaIé
Measurements
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Figure 2: Channel Dimensions. Units are in mm except where noted. The height of each
channel is 140 um. The volume of the channel is ~750 nL.
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Figure 3. Dimensions of the iuvo Microchannel 5250 plate in millimeters. 3A: The plate
contains 192 microchannels arranged in 12 columns and 16 rows. 3B: cross sectional side
view of the plate. Refractive index of the COP plate material is 1.53.
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4.0 2D Cell Culture

4.1 Initial Channel Filling

1. Working in a sterile environment, place a 6 yL droplet of sterile PBS on each outport (the
larger of the two ports) of all channels that will not be used for your experiment (figure 4A).

2. For every channel that will be used in the experiment, place a 6 pL droplet of growth media
on the output port. Fluid will spontaneously wick into the channel (figure 4B).

Figure 4. Initial channel filling. 4A: add PBS to channel output ports not being used in the
experiment. 4B: add growth medium to channel output ports that will be used in the experiment.

4.2 Cell Seeding in 2D by Passive Pumping

1. Determine the final density of cell suspension you wish
to use. The ratio of the channeldé solume to surface
area = 0.14 mm (channel height). If, for example, you
want to distribute cells at a seeding density of 140
cells/mm?, dividing by 0.14 mm yields 1000 cells/mm? =
1000 cells/pL.

2. Harvest cells according to the normal culture methods
for the cell line you are using, and resuspend in
complete growth media. Figure 5. Adding cells to input port.

3. Place a 1.2 pL droplet of cells in media on each input port (the smaller of the two ports).
Expel the droplet out of the pipette tip and then lower it, and touch-off on the input port.
Alternatively, position the pipette tip just above the input port and then expel the droplet of
cells. A reduction in the input droplet should be apparent within a few seconds, indicating
that passive pumping has occurred. Emphasis should be placed on accurately positioning
the droplet directly on the port. If media is allowed to wet the surface of the region
surrounding the port, passive pumping will be less efficient. Holding the pipettor
perpendicular to the surface of the plate works well.

7
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5.0 3D Cell Culture in Collagen or Laminin- rich Matrices
See Appendix A for details regarding neutralization and gelation of Type | Collagen in 3D.

1. Starting with a dry plate, wick fill any channels that will not be used in your experiment with
PBS, as described previously. Chill plate prior to use.

2. Resuspend pelleted cells in your desired matrix at approximately 1000 1 2000 cells/pL,
keeping matrix chilled throughout.

3. If using automated liquid handlers, transfer cell suspension to a chilled source plate.

4. Place the iuvo plate on a chilled surface. If a chilling block is not available, a bag filled with
ice water works well.

5. Add matrix/cell suspension to the output port, close to the opening of the channel (see figure
6 below). This will help the solution wick in. We recommend trying 2.5 L to start, but you
can try smaller volumes if you feel you can reliably pipette them. Tapping the plate gently
with the pipette tip can help deliver the solution to the channel.

Figure 6. Microchannel 3D matrix addition location.

6. Place the iuvo plate into a humidified bioassay dish immediately after plating.
7. Place at 37°C.

8. Flip the dish containing the plate every minute for 15 minutes. As the plate warms, the
matrix will gel and the cells will be trapped in suspension. Allowing the plate to sit on one
side for too long will allow cells to settle to the floor or ceiling of the channel.

9. Allow matrix to fully gel for an additional 30 minutes.
10.Add 6 pL of growth media to the output port.





















