
Focus on Cardiac Electrophysiology



 High performance amplifiers and analog-digital converters (ADCs).
 Advanced acquisition and intuitive analysis software.
 Data transmission: USB or PXI fibre optic transmission.
 Various size and layout.
 Up to 16 additional channels.
 Multiple input/output (I/O) connectors.
 USB CCD camera.
 12V DC power supply.

Application
The Electrical Mapping Systems (EMS) are equipped with the new generation of 

Multi-Electrode Arrays (MEAs) and high-performance amplifiers. The advanced 
EMapping software facilitates fast recordings of field potentials from          in vitro, in vivo ,  
and      ex vivo cardiac samples. The electrical activities and conductive information can 

be studied in great details at tissue level. The precision of data acquisition 
system makes it possible to accurately detect abnormalities on ion channels. It 
also can be grouped with other devices such as ventricular or coronary pressure 
probe, monophasic action potential system (MAP), myocardial tension, perfusion 
temperature and the optical mapping system. These features immensely empower 
cardiac electrophysiological researchers to understand better about mechanisms of 
cardiac arrhythmias. Our system is also an ideal candidate for efficiently screening 
new anti-arrhythmic drugs and testing drug toxicity.

Applicable animals: Zebrafish, mice, rats, guinea pigs, rabbits, dogs, sheep, pigs, 
monkeys.
Applicable tissues: cardiac slices and tissues, conductive tissues including sinoatrial 
node, atrioventricular node, Purkinje fibers, iPSC cells as well as    in vivo  and       ex vivo 
heart, may also applicable to brain        in vivo, brain slices, gastrointestinal tissues and 
uterus with customized system.

Features

Hardware
Amplifiers: EMS64-USB-1003, EMS128-PXI-1002 and EMS256-PXI-1001.
Multi-Electrode Arrays (MEAs): Pen MEAs, Flexible MEAs, Glass Microelectrode 
Arrays, Multi-Electrode Probe Connector, 32 to 64 Channel Converter, CCD Camera.



Software
EmapRecord-Acquisition

 Up to 256 channels (plus extra channels) of

continuous data acquisition.

 Programmable gain amplification.
 Broad range of electrode array layouts

available for different applications.

 Live camera for positioning electrode arrays.

 Online digital filtering.
 Flexible data streaming.

 Easy to install and operate.

 Free software upgrades.
EMapScope-Analysis 
 Simultaneously display captured  images of

preparations, electrode position and experimental

notes and easily identify the electrode layout with

corresponding data.

 Flexible selection of regions of interest.
 Online digital filtering, frequency spectrum analysis

and power spectrum analysis.
 Intuitive electrogram traces, activation time,

conduction vector and velocity analysis.
 Flexible data streaming.

 Batch file process, activation and conduction map
and videos, ready-to-use figures.

 Easily export results as data sheets, graphs,

pictures or videos.

 Free software upgrades.



 128 channels for electrogram input.
 16 additional channels for simultaneously recording analogue signals

such as ECG, MAP , pressure, tension force, temperature, etc.
 Up to 51.2 kHz sampling rate on each channel.
 24 bits data resolution.
 A gain of 100 to 10000 digitally controlled programmable amplifier.
 USB CCD camera.
 +12 Volt external power supply.

 64 channels for electrogram input.
 6 additional channels for simultaneously recording analogue signals such as ECG, pressure,

tension force, temperature, monophasic action potential system (MAP), etc.
 Up to 10 kHz sampling rate on each channel.
 16 bits data resolution.
 A gain of 100 to 10000 digitally controlled programmable amplifier.
 +12 Volt external power supply.
 USB CCD camera.

The EMS128-PXI-1002 consists of 144 (128+16) channel amplifiers and ADCs. PXI and the fibre optic 
transmission system are equipped in EMS128-1002 and EMS256-1001; these features greatly benefit not 
only the speed of data acquisition but also the signal-to-noise ratio (SNR). This system is particularly 
designed for researchers who need more comprehensive information from cardiac samples. Multiple sites 
of cardiac samples can be recorded simultaneously.

Features

Compatibility
Software:

EMapRecord 

Windows 7, 8, 10 and Mac OS X. 

Hardware accessories:

32 to 64 Channel Converter MEAs: 32, 36, 64, 

32 X 2 

EMS128-PXI-1002
Description

EMS64-USB-1003
Description
The EMS64-USB-1003 consists of 70 channels (64+6) amplifiers and analog-digital-
converters (ADCs). This system is the most popular one for cardiac and neuronal 
electrophysiological research due to its simple and compact design. It supports multi-
electrode arrays (MEA) up to 64 channels to record  electric activities from the surface of cardiac 
samples.

Features



Compatibility
Software:

EMapRecord

Windows 7, 8, 10 and Mac OS X. 

Hardware Accessories:

32 to 64 Channel Converter 

MEAs: 32, 36, 64, 32 X 2, 128, or 64 X 2.

EMS256-PXI-1001

Description

 256 channels for electrogram input

 16 additional channels for simultaneously recording analogue signals such as ECG,

MAP, pressure, tension force, temperature, etc.

 Up to 51.2 kHz sampling rate on each channel.

 24 bits data resolution.

 A gain of 100 to 10000 digitally controlled programmable amplifier.

 USB CCD camera.

 +12 Volt external power supply.

Compatibility

Software:

EMapRecord

Windows 7, 8, 10 and Mac OS X 

Hardware accessories:
32 to 64 Channel Converter 

MEAs: 32, 36, 64, 32 X 2, 128, 256, 64 
X 2 and 2 X128.

The EMS256-PXI-1001 consists of 272 channels (256+16) amplifiers and ADCs. PXI and the fibre 

optic transmission system are equipped in the EMS256-1001 system. The huge advantage of this 

system is that multiple MEAs can be used to simultaneously record the electrical activities 

from different sites of cardiac samples, therefore, it is helpful to researchers work on large 

cardiac samples. It is a powerful tool for researchers seek a high performance data acquisition 

system to investigate the cardiac conduction system. Additionally, it can be also used in the surface 

ECG recording from human body.

Features



Representative examples of right atrium activation during sinus rhythm 
from a sham rat (left) and a sterile pericarditis (SP) rat on postoperative 
day 3 (right). In contrast to the atrial activation patterns in sham rats, 
the maps from SP rats were characterized by inhomogeneous 
conduction. The index of inhomogeneity was significantly greater in SP 
rats than in sham animals, but no difference was found in the 
conduction velocity. 

Huang Z, et.al. (2016) Signal Transducer and Activator of Transcription 
3/MicroRNA-21 Feedback Loop Contributes to Atrial  Fibrillation by 
Promoting Atrial Fibrosis in a Rat Sterile Pericarditis Model. Circ 
Arrhythm Electrophysiol. 2016 Jul;9(7). pii: e003396. doi: 10.1161 
CIRCEP.115.003396.

Case study 1- An investigation on postoperative 
atrial fibrillation



Case study 2 - A study on pacemaker activities 
in the atrial right ring

A. Preparation of rear wall of right atrium containing SN and right ring.
Boxes shows position of mapping arrays covering area of SN (8×8 extracellular
electrodes). Leading pacemaker site (identified as site of earliest acti-vation)
located in SN, and anterograde conduction in right atrial free wall. Arrows show
direction of AP conduction from SN to rest of preparation. B. Preparation
containing right ring only (SN and AVN removed). Box shows position of
mapping array (6×10 extracellular electrodes). The right panel shows retrograde
conduction from pacemaker site in right ring to remainder of right atrium. C.
Typical intracellular action potentials recorded from pace-maker sites in right ring
and SN.
AS indicates atrial septum; CT, crista terminalis; IVC, inferior vena cava; RAA, right
atrial appendage; RR, right ring; RV, right ventricle; SN, sinus node; SVC,
superior vena cava.

Atkinson AJ, et.al. (2013) Functional, anatomical, and molecular investigation of
the car-diac conduction system and arrhythmogenic atrioventricular ring tissue
in the rat heart. J Am Heart Assoc. Dec 19;2(6): e000246. doi: 10.1161/JA-
HA.113.000246



MKK4 CKO-TAC mice are more susceptible to ventricular arrhythmias and 
slowed conduction velocity. 

A. Representative epicardial activation maps recorded from the MKK4f/f and
MKK4cko hearts of TAC-treated mice. Earliest activation is found in red; the latest
activation is shown in blue, and numbers indicate activation time (ms). The slowing
of conduction and propagation of excitation was seen in the MKK4cko-TAC
heart. MKK4cko-TAC mice are more susceptible to ventricu-lar arrhythmias and
slowed conduction velocity.

Zi M,et.al. (2011) Mitogen-activated protein kinase kinase 4 deficiency in 
cardiomyocytes causes connexin 43 reduction and couples hypertrophy signals 
to ventricular arrhythmogenesis. J Biol Chem; 286:17821-17830

B. Representative pacing-induced activation maps generated by pacing in the
centre of array on the epicardium of the right (RA) and left atria (LA) of Mkk4F/F
and Mkk4ACKO mice (a). Old Mkk4CKO atria showed slower con-duction than
old Mkk4F/F hearts.

Davies L., et.al. (2013) MKK4 is a negative regulator of theT-GF-β1 signaling 
associated with atrialremodelling and arrhythmogenesis with age. J Am Heart 
Assoc. 2014 Apr 10;3(2): e000340. doi: 10.1161/JA-HA.113.000340.

Case study 3 - A study on GM mouse atrial and ventricular 
conduction
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