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Introduction

Changes in membrane potential play a central role in many physiological processes, 
including nerve-impulse propagation, muscle contraction, and cell signaling. 
Potentiometric probes are important tools for studying these processes and are 
generally characterized as slow- or fast-response probes.  

Slow response probes function by entering depolarized cells, binding to proteins or 
membranes, and exhibiting enhanced fluorescence. This membrane translocation event 
decreases the ability of these reporters to response to rapid changes in membrane 
potential and introduces a capacitive load, which can affect cell health. However, slow 
response probes display a high magnitude of response; typically in the 1% per mV 
range. 

Molecules that change their structure in response to the surrounding electric field 
can function as fast response probes to detect transient (millisecond) potential 
changes. However, when compared to the slow response probes, the magnitude of 
potential-dependent fluorescence change of the fast response probes is often small 
(2–10% fluorescence change per 100 mV).

The FluoVolt™ membrane potential dye represents the next generation in voltage 
sensitive probes and brings together the best characteristics of the fast and slow 
response membrane potential probes: it responds to changes in membrane potential in 
sub-milliseconds and displays a high magnitude of response.  

Table 1 Contents and storage

Material Amount Storage Stability

FluoVolt™, 1000X in DMSO (Component A) 50 μL 

• 2–8°C
• Dessicate
• Protect from light
• DO NOT FREEZE

When stored as directed the 
product is stable for at least 
1 year.PowerLoad™ Concentrate, 100X (Component B) 500 μL • 2–8°C

• DO NOT FREEZE

Neuro Background Suppressor, 10X (Component C) 5 mL
• 2–8°C
• Protect from light
• DO NOT FREEZE

Number of assays: Sufficient material is supplied for 25 assays based on the protocol below.
Approximate fluorescence excitation and emission maxima: Absorption and fluorescence spectra of the FluoVolt™ dye is highly 
dependent on the environment. Standard FITC filter sets should be used for visualization and imaging.



FluoVolt™ Membrane Potential Kit | 2

For easy cell loading, the FluoVolt™ Membrane Potential Kit contains the PowerLoad™ 
Concentrate solution. Due to its unique nature, the PowerLoad™ solution can be used 
in the presence of complete culture medium, thus reducing the negative effects of 
replacing the medium or loading in serum-free medium.

Baseline autofluorescence caused by components within the growth medium can be 
greatly reduced by the addition of the Neuro Background Suppressor solution. The 
Neuro Background Suppressor solution has been specifically formulated for use with 
neuronal cells and will not cause osmotic shock. Additionally, the Neuro Background 
Suppressor solution has been used successfully with many different cell types to 
efficiently suppress background fluorescence without sacrificing the specific cellular 
fluorescence generated in the assay.

Properties • Fast – responds to changes in membrane potential within sub-milliseconds
• High Sensitivity – response range is up to 25% per 100 mV
• Emission/excitation (522/535 nm) works with standard FITC settings
• Can be used in imaging or patch clamp applications

Figure 1 Patch clamp analysis of human HEK 293 cells were loaded with FluoVolt™ membrane 
potential dye. Cells were imaged with 10 millisecond illumination pulses and images were acquired 
with 2X binning. Traces show fluorogenic responses as cells are depolarized for 100 milliseconds  
(A) at 2 second intervals from –100 mV to +30 mV, or (B) in single steps from –80 mV to 0 mV at 2 second 
intervals.
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Before You Begin

Materials required but not 
provided • Cell line and culture medium of choice

• For optimal performance, we recommend Live Cell Imaging Solution (LCIS) 
(Cat. no A14291DJ), a physiological buffered saline equivalent to Ringer’s Solution.

• Buffered and pH adjusted physiological saline solution for dye loading and imaging. 
Phosphate buffered saline (PBS), Hank’s balanced salt solution (HBSS), Ringer’s 
solution, or Krebs’ solution are acceptable depending on cell type, and should be pH 
or osmotically adjusted for signaling or long term studies.   

• A sterile-filtered, 2 M Glucose Stock Solution will also be required for LCIS and many 
other solution formats to support cell health in longer term (hours) experiments, as 
well as studies with primary or differentiated neural cell types.

• For optimal performace, we recommend glass-bottom culture dishes or coverslips. 

Prepare 20 mM Glucose +  
Live Cell Imaging Solution Dilute 2 M Glucose Stock Solution 1:100 into LCIS for a final glucose concentration of 

20 mM. Keep this solution clean and free of contaminants to prevent bacterial, fungal, 
or yeast growth once glucose has been added.

Experimental Protocols

Load cells with FluoVolt™ 
membrane potential dye The protocol below provides instructions for performing the membrane potential assay 

using cells grown in a 35-mm dish with 2 mL of culture medium.

 1.1 To a 15-mL tube, add the following reagents in the order listed below to prepare fresh 
FluoVolt™ Loading Solution:

 100X PowerLoad™ concentrate (Component B)   100 μL
 FluoVolt™ dye, 1000X (Component A)      10 μL

Vortex to mix.

 Physiological buffer of choice or 20 mM Glucose Stock in LCIS 10 mL

Invert the tube to mix.

Optional: Add 100 μL of 100X Probenecid stock solution to prevent extrusion of cytosolic 
dye by anion pumps, which can decrease loading efficiency on some cell types.

 1.2  Remove medium from adherent cells and wash cells twice in physiological buffer of 
choice or LCIS.

 1.3  Add 2 mL of FluoVolt™ Loading Solution (from step 1.1) to cells, and incubate cells at 
room temperature for 15–30 minutes.

 1.4  Remove FluoVolt™ Loading Solution, and wash cells twice in physiological buffer of 
choice or LCIS.

 1.5  Add 2 mL of physiological buffer of choice or 20 mM Glucose Stock in LCIS. Cells are 
now ready for live-cell imaging.

Optional: To suppress background fluorescence, add 1:10 diluted Neuro Backdrop 
Background Suppressor solution (Component C).
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Image cells loaded with 
FluoVolt™ dye Standard FITC settings can be used to visualize the membrane staining of FluoVolt™ 

dye. Short exposures (10 milliseconds or less) are possible with pixel 2 × 2 binning or 
greater, but will depend on hardware configurations to measure rapid or successive 
depolarizations. To confirm positive responses from the dye, treat cells with 10 µM 
Valinomycin (a potassium ionophore, Cat. no. V1644) for 30 minutes, and then add an 
equal volume of isotonic potassium chloride (KCl) solution to depolarize the cells. 

Note: Isotonic KCl is composed of 140 mM KCl, 5 mM NaCl, 1.8 mM CaCl2, 
1.0 mM MgCl2, 20 mM HEPES, 20 mM Glucose, pH 7.4 NaOH.

Product List Current prices may be obtained from our website or from our Customer Service Department.

Cat. no. Product Name Unit Size
F10488 FluoVolt™ Membrane Potential Kit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 kit

Related Products
A14291DJ  Live Cell Imaging Solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 mL
V1644 Valinomycin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 mg
14025-092 Hanks’ Balanced Salt Solution (HBSS) (1X), liquid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 mL
15630-106 HEPES Buffer Solution (1 M) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 mL
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Purchaser Notification
Corporate Headquarters 
5791 Van Allen Way 
Carlsbad, CA 92008 
USA 
Phone: +1 760 603 7200 
Fax: +1 760 602 6500 
Email: techsupport@lifetech.com

European Headquarters 
Inchinnan Business Park 
3 Fountain Drive 
Paisley PA4 9RF 
UK 
Phone: +44 141 814 6100 
Toll-Free Phone: 0800 269 210 
Toll-Free Tech: 0800 838 380 
Fax: +44 141 814 6260 
Tech Fax: +44 141 814 6117 
Email: euroinfo@invitrogen.com 
Email Tech: eurotech@invitrogen.com

Japanese Headquarters 
LOOP-X Bldg. 6F 
3-9-15, Kaigan 
Minato-ku, Tokyo 108-0022 
Japan 
Phone: +81 3 5730 6509 
Fax: +81 3 5730 6519 
Email: jpinfo@invitrogen.com

Additional international offices are listed at 
www.lifetechnologies.com

These high-quality reagents and materials must be used by, or directl y under the super vision of, a tech nically qualified 
individual experienced in handling potentially hazardous chemicals. Read the Safety Data Sheet provided for each product; other 
regulatory considerations may apply.

Obtaining Support 
For the latest services and support information for all locations, go to www.lifetechnologies.com.

At the website, you can:
• Access worldwide telephone and fax numbers to contact Technical Support and Sales facilities
• Search through frequently asked questions (FAQs)
• Submit a question directly to Technical Support (techsupport@lifetech.com)
• Search for user documents, SDSs, vector maps and sequences, application notes, formulations, handbooks, certificates of 

analysis, citations, and other product support documents
• Obtain information about customer training
• Download software updates and patches 

SDS 
Safety Data Sheets (SDSs) are available at www.lifetechnologies.com/sds.

Certificate of Analysis 
The Certificate of Analysis provides detailed quality control and product qualification information for each product. Certificates 
of Analysis are available on our website. Go to www.lifetechnologies.com/support and search for the Certificate of Analysis by 
product lot number, which is printed on the product packaging (tube, pouch, or box).

Limited Product Warranty 
Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies’ General Terms 
and Conditions of Sale found on Life Technologies’ website at www.lifetechnologies.com/termsandconditions.  If you have any 
questions, please contact Life Technologies at www.lifetechnologies.com/support.

Disclaimer 
LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS 
DOCUMENT, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR 
A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.  TO THE EXTENT ALLOWED BY LAW, IN NO EVENT SHALL LIFE 
TECHNOLOGIES AND/OR ITS AFFILIATE(S) BE LIABLE, WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE 
OR ON ANY OTHER BASIS FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN 
CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE THEREOF.

Important Licensing Information 
These products may be covered by one or more Limited Use Label Licenses. By use of these products, you accept the terms and 
conditions of all applicable Limited Use Label Licenses.

The trademarks mentioned herein are the property of Life Technologies Corporation and/or its affiliate(s) or their respective owners.

©2013 Life Technologies Corporation. All rights reserved.


