Focus on Cardiac Electrophysiology

Optical Mapping

- Systems

Introduction
Cardiac optical mapping has become an important technique to investigate the mechanisms of cardiac arrhythmias. This technology utilizes fluorescence-based imaging to
study the electrical properties of multicellular cardiac preparations. Its use is well-suited to
study a variety of biological samples, including but not limited to isolated hearts, intact
cardiac tissue preparations, muscle slice, and monolayers of pluripotent stem-cell derived
or neonatal cardiac myocytes. Optical mapping is assisted with the use of voltage and / or
calcium -sensitive dyes while using imaging systems to record electrical activity and calcium transients from the surface of the heart. Due to its potential to generate high spatiotemporal resolution information on electrophysiological properties, optical mapping is a
popular experimental technique which has been used to interrogate the fundamental
mechanisms governing the electrical stability of the heart in health and disease.
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Optical Mapping System
MappingLab Ltd provides standard OMS-PCIE-1001, OMS-PCIE-1002 and OMS-PCIE-2002
system as well as tailor-made systems. Dual signal optical mapping systems enable users to record
cardiac membrane potential and calcium imaging simultaneously. Our latest optical mapping
system is equipped with the back Illuminated scientific CMOS cameras with 95% quantum efficiency
(QE) and pixel size of 6.5 µm x 6.5 µm to 11 µm x 11 µm. It has a high speed and low noise
acquisition with a dynamic range up to 50,000:1(94 dB). The optical axis can be constructed either
vertically or horizontally. There are various I/O connectors for helping researchers to set up the
communication system. OMapping software also has an advanced intuitive user interface. A 8channel TTL controller is designed for synchronizing devices such as camera, LED light controller,
stimulator, ECG, MAP, pressure and temperature probe with the optical mapping system. The
OMapRecord/Scope is an advanced data acquisition and analysis software which has a userfriendly intuitive interface and highly efficient data management.

Key Imaging Features
 Back illuminated scientific CMOS cameras with 95% QE.
 Vertical or horizontal optical axis.
 Advanced software: OMapRecord/Scope.
 Detect area: 5 to 30 cm.
 Maximum resolution: 512*512 pixels.
 High speed and signal-noise-ratio.
 Dynamic range up to 50,000:1(94 dB).
 Sampling rate up 3.5 kHz with resolution 32*32 pixels.
 ROI frame rate: up to 3.5 kHz.
 12 bit depth per pixel.
 TTL synchronization precision: higher than 100µs.
 Time-lapse imaging.
 Data streaming.
 Customized ancillary devices.
 USB 3.0 or PCIE

OMS-PCIE-100, OMS-PCIE-1002 and OMS-PCIE-2002
Description
There is one CMOS camera fitted in OMS-PCIE-1001 and OMS-PCIE-1002. The difference between
them is that the former can only acquire a single fluorescent signal i.e. calcium or membrane potential
whereas the latter can acquire two fluorescent signals simultaneously. However, OMS-PCIE-2002 has
two CMOS cameras in the system to record calcium and membrane potential respectively and
simultaneously. In principle, OMS-PCIE-2002 is the better choice for the dual signal recording due to
higher resolution and less signal attenuation.

Hardware

Part I: stage plate (either vertical or horizontal) dimension: 1100 x
450 mm x 300 mm. The CMOS camera will be fixed on the plate.

Part II: 585 nm & 700 nm emission wavelength splitter, filters and
high-speed lenses with manual focus and iris. It is the essential
part for splitting and collecting fluorescent light as well as filtering
out the stray light in order to record fluorescent signals. OMSPCIE-100, OMS-PCIE-1002 and OMS-PCIE-2002 are
differentiated by Part II (see schematic illustrations below).

Part II-OMS-PCIE-1001

Optical Lens 1 : 0.95 f-stop high speed optical lens
Optical Lens 2 : High speed optical lens for fluorescence imaging
Optical Lens 3 : High speed optical lens for fluorescence imaging
Longpass Filter : Premium Longpass Filter, Cut-On Wavelength: 550 nm
Filter X: Premium Bandpass Filter, CWL = 585 nm (calcium), FWHM = 40 nm
or premier longpass Filter, Cut-On Wavelength: 700 nm (membrane potential)
Adapter Ring’s height: 5 to 50 mm for adjusting the size of mapping region

Part II-OMS-PCIE-1002

Optical Lens 1 : 0.95 f-stop high speed optical lens
Optical Lens 2 : High speed optical lens for fluorescence imaging
Optical Lens 3 : High speed optical lens for fluorescence imaging
Longpass Filter 1 : Premium Longpass Filter, Cut-On Wavelength: 550 nm
Longpass Filter 2 : Premium Longpass Filter, Cut-On Wavelength: 700 nm (membrane)
Bandpass Filter: Premium Bandpass Filter, CWL = 585 nm (calcium), FWHM = 40 nm
Dichroic Mirror 1: Longpass Dichroic Mirror, 638 nm Cut-On
Dichroic Mirror 2: Shortpass Dichroic Mirror, 638 nm Cut-On
Adapter Ring’s height: 5 to 50 mm for adjusting size of mapping region

Part II-OMS-PCIE-2002

Optical Lens 1 : 0.95 f-stop high speed optical lens
Optical Lens 2 : High speed optical lens for fluorescence imaging
Optical Lens 3/4 : High speed optical lens for fluorescence imaging
Longpass Filter 1 : Premium Longpass Filter, Cut-On Wavelength: 550 nm
Longpass Filter 2 : Premium Longpass Filter, Cut-On Wavelength: 700 nm (membrane)
Bandpass Filter 2: Premium Bandpass Filter, CWL = 585 nm (calcium), FWHM = 40 nm
Dichroic Mirror: Longpass Dichroic Mirror, 638 nm Cut-On
Adapter Ring’s height: 5 to 50 mm for adjusting the size of mapping region

OMapping Software-OMapRecord/Scope
System Requirements
Windows 7, 8, 10 and Mac OS X

OMapRecord
OMapRecord is an advanced optical data recording software. Its distinctive features are particularly
programmed to help researchers smoothly and independently run experiments.

Key Features:










Configurations storage.
Easy protocol editing.
Real-time signal display.
On-line filtering
Data masking
Drift removal
Flexible data streaming.
Synchronous ECG recordings.
Free upgrades.

OMapScope
OMapScope is an advanced user-friendly software for optical data analysis. It is designed for researchers to
free from manual tasks, save time and easily deal with large amounts of qualitative data, so only one click is
needed for the most analyzing functions. It also supports RSH and RHD data file formats for researchers
using different optical mapping system.

Key Features:
 Multiple ROIs analysis.
 Online digital filtering.
 Invert polarity.
 The time to peak analysis.
 Repolarization time and decay

tau.

 Activation time map and

conduction velocity.

 Action potential duration and

alternans analysis.

 Dominant frequency plotting.
 Flexible data stream import.
 Easy data export as Excel and

PNG format files as well as videos.

 Free upgrades.

Ancillary Devices for OMap System
OMSC801 Optical System Controller
Key features:
 Up to 8 output channel.
 Each channel can work solely or cooperatively.
 Versatile pulse configuration.
 Maximum output frequency: 30 kHz.
 4 analog data input.
 16 bit analog data resolution.
 Up to 12.5kHz sampling rate.

LED Controller (LEDC-2001)

Stimulator (VCS-3001)

Key features:

Key features:

 Dimension: 26 x 23 x 8 cm.

 Dimension: 37 x 8.5 x 22cm.

 Master and slave lamp control.
 Constant or feedback light control.
 Three-range of current outputs.
 Analog and digital I/O connectors.
 Real-time display of working parameters.
 Fault protection from overload.

Heart/Tissue Perfusion Chamber
Key features:
 Dimension: 15 x 15 x 6 cm,

working chamber: 6 x 6 x 2 cm.
 Chamber sizes can be customized
 Silicon chamber base.
 6 holes at the sides for fixing the cannula, solution

tubes and stimulation electrode, etc. using mini ball
joint clamps.
 Controlled temperature by a water bath or a

temperature controlling system.
 Applicable to the solution bubbled with gas.

 Independent voltage/ current pulse delivery.
 Pulse polarity switch.
 Frequency: up to 30 KHz.
 Analog and digital I/O connectors.
 Real-time display of working parameters.
 Fault protection from overload.
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