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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 in 
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 Chemotaxis Assay Plate 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.   
 
This document provides instructions for using the iuvo Chemotaxis Assay Plate to investigate 
polymorphonuclear (PMN) cell chemotaxis.  The term PMN generally refers to the population of 
leukocytes that have a multi-lobed nucleus, with neutrophils typically making up over 90% of the PMN 
population. The microfluidic channels are operated by a series of dispensing steps, and provide a 
stable gradient for at least 3 hours.  Cells are placed at the tail end of the gradient, and movements 
occur along a horizontal surface into the gradient channel.  The assay is read using fluorescence 
microscopy or high content analysis instruments.  This protocol should be used as a guideline for 
primary cell chemotaxis studies as optimization of cell number, chemoattractant concentration, and 
cell labeling may be required for your cell type.  For general liquid handling and imager optimization 
guidelines, please see Appendix B.   
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2.0 Evaporation Control 

 

 

Follow these recommendations to avoid evaporation: 

 

1. When working with the Chemotaxis Assay Plate, keep the air flow in the area to a minimum.  If 
you are working in a hood, always have the laminar blower off. 

2. Make sure to fill the saddle wells and perimeter moat area (see Figure 2) with 1X PBS prior to 
setting up your assay. 

3. Limit as much as possible the time working with the device with the lid 
off (no more than 2 minutes). 

4. Always store liquid filled devices in a humidified bioassay dish  
(see Figure 1) when not in use to prevent evaporation.  We recommend 
a bioassay dish from Corning (catalog # 431111) lined with paper towels 
soaked with 1X PBS. 

5. Minimize image acquisition time.  When choosing an objective for 
imaging, we recommend not exceeding 5X magnification in order to 
minimize time the plate remains in the instrument.   
Longer acquisition times can promote evaporation, especially if the 
instrument runs warm. 

 
Figure 1.  Humidified  

bioassay dish. 
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3.0 Materials, Important Notes, and Pre-Assay Preparations 

3.1 Materials  

 iuvo Chemotaxis Assay Plate 

The following materials are required, but not provided: 

 Purified PMNs from human peripheral blood in assay medium 

 Fluorescent live-cell label:  calcein-AM (Invitrogen # C3100MP)  

 Assay medium: RPMI 1640 (Sigma R7509), 10% heat-inactivated FBS (Gibco # 10100-147) 

 245 mm X 245 mm Bioassay dish (Corning # 431111) 

 1X PBS (w/o Ca2+ and Mg2+) and paper towels 

 37ęC/5% CO2 incubator 

 Chemoattractant:  IL-8 (R&D Systems # 208-IL) or fMLP (Sigma # 47729), diluted in assay media 

 Inhibitors:  Latrunculin B (Calbiochem # 428020) or Wortmannin (MP Biomedicals # 195690)  

3.2 Important Notes 

 

Cell Handling 

1. Handle PMNs gently and always centrifuge cells with NO brake to avoid activation.  

 

Cell Labeling  

Important: It is best to purify and label cells just prior to use.  Do not exceed 4 hours between blood 
draw and loading of cells into the plate. 

1. Centrifuge (at 300 x g) and resuspend cells in 1X PBS (w/o Ca2+ and Mg2+) for calcein-AM 
labeling.  We recommend resuspending at 1-4 x 106 cells/mL.  Never resuspend cells at a higher 
concentration than 5 x106 cells/mL. 

2. Add calcein-AM at a final concentration of 5 µM and invert to gently mix. 

3. Incubate at 37ɕC/5% CO2 for 15-20 minutes. 

4. Centrifuge and gently resuspend the cells in assay medium. 

 

Gradient Set-Up 

1.  The time required for formation of a stable gradient depends on the molecular weight of the 
chemoattractant. 

http://products.invitrogen.com/ivgn/en/US/adirect/invitrogen?cmd=catProductDetail&productID=C3100MP
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2. For ligands in the 0.5-8 kDa range, such as IL8 and fmlp, it takes ~ 30 minutes to establish a 

stable gradient. 

3.3 Pre-assay Preparations 

See Figure 2 for schematic of the Chemotaxis Assay Plate and channel close-up. 

1. To limit evaporation, prepare a humidified bioassay dish by saturating four paper towels with 1X 
PBS.  Fold and place the towels in the bioassays dish in such a manner that they surround the 
entire perimeter of the dish at about a 2 inch width, leaving room for up to two plates.  See Figure 
1 for an example of a humidified bioassay dish. 

2. Fill the moat located along the perimeter of the tray by pipetting 1X PBS until it reaches the top of 
the moat, but creating a negative meniscus. 

3. Immediately before beginning the assay, fill saddle-shaped reservoirs located between the 
channels with 12 µL 1X PBS.   

4. Resuspend pre-labeled PMNs in the assay medium at 4x106 cells/mL. 

 

  

 

Figure 2: Schematic of iuvo Chemotaxis Assay Plate and chemotaxis channel. 
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4.0 Chemotaxis Assay Protocol  

 

1. Add 20 µL of assay medium (with or without 1X inhibitor) by rapidly  
dispensing (20 µL/sec) to the attractant addition port of the channel.  
The pipet tips should be as close to the port opening as possible; 
touching the tip to the port is OK.  Do not introduce bubbles into the 
channel.  

2. Add 3 µL of labeled PMNs (1 µL/sec) to the center of the cell 
addition port, lowering the tip slightly under the top of the liquid 
interface when dispensing.  (Do not lower tip to the bottom of the 
port).  Do not introduce bubbles to the channel. 

3. Place the plate back into the bioassay dish.  Allow cells to settle in 
the dish at room temperature for 10 minutes.   

4. If testing inhibitor, place the bioassay dish into a 37ɕC/5% CO2  

tissue culture incubator for 30 minutes.  This incubation serves as a 
pre-treatment with inhibitor before the addition of chemoattractant.   

5. Add 3 µL of chemoattractant (1 µL/sec) to the attractant addition 
port, and immediately replace plate lid.  

6.  [optional] Image t=0 time point (only if t=0 images are desired).  

7. Place the plate back into bioassay dish and place in 37ɕC/5% CO2 

incubator for 2.5 hrs. 

8. Image cells in the gradient region (see Figure 4).   
Should you wish to normalize cell migration to cell number,  
see Appendix A for recommendations on image acquisition and object tracking strategies. 

 

 

 

 

 

Figure 3. Assay protocol. 

Figure 4.  Gradient region. 
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5.0 iuvo Chemotaxis Assay Plate Measurements 

  

 
 

 

 

 
 

 

Figure 5.  Chemotaxis Assay Plate measurements in millimeters.  Top: Top view of the assay 
plate.  Bottom: cross section view of the plate.  The height of the gradient region is 90 µm.  The 
refractive index of the COP material is 1.53. 
 
 












