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Automated Cardiac Electrophysiology

for

Drug Profiling and Safety Screening

Advantages

Europe (except U.K.)
Lohmann Research Equipment

Am Förderturm 9

44575 Castrop-Rauxel

Germany

fon: +49-2305-9 23 25 50

fax: +49-2305-9 23 25 51

email: info@lohres.de

www.lohres.de

UK
Scientifica Limited

9 Allied Business Center

Coldharbour Lane

Harpenden, Herts AL5 4UT

Great Britain

fon: +44-1582-76 68 88

fax: +44-1582- 76 78 88

email: info@scientifica.uk.com

www.scientifica.uk.com

USA & Canada
ALA Scientific Instruments Inc.

1100 Shames Drive

Westbury, NY 11590

USA

fon: +1-516-9 97 57 80

fax: +1-516-9 97 05 28

email: sales@alascience.com

www.alascience.com

Israel
NBT New Biotechnology Ltd.

P.O. Box 8662

Jerusalem 91086

Israel

fon: +972-2-6 73 20 01

fax: +972-2-6 73 15 11

email: nbtsales@zahav.net.il

Japan
Bio Research Center Co. Ltd.

2-28-24, Izumi, Higashi-ku

Nagoya 461-0001

Japan

fon: +81-52-9 32 64 21

fax: +81-52-9 32 67 55

email: sales@brck.co.jp

www.brck.co.jp

China
CIB Technology Ltd.

Rm. 402, Withub

333 Hong Qiao Road

Shanghai 200030

P.R. China

fon: +86-21-64 87 35 93

fax: +86-21-64 87 64 45

email: cib@263.net

Australia & New Zealand
SDR Clinical Technology Ltd.

213 Eastern Valley Way

Middle Cove NSW 2068

Australia

fon: +61-2-99 58 26 88

fax: +61-2-99 58 26 55

email: peter@sdr.com.au

www.sdr.com.au

Korea
ServLab Corporation

# 205 Keumsung Building

105 Yeij-dong

Jongno- Gu

Seoul 110-834

Korea

fon: +82-2-7 69 14 17

fax: +82-2-7 69 14 18

email: servlab@hanafos.com

Korea
Scitech Korea Inc.

40-5 Wooi-Dong

Gangbuk-Gu

Seoul 142-871

Korea

fon: +82-2-9 99 44 19

fax: +82-2-9 99 44 16

email: scitech@kornet.net

Singapore
Bronjo Medi

10 Anson Road No. 5-16

International Placa

Singapore 079903

fon: +65-6-4 76 40 11

f ax: +65-6-7 43 49 85

email: bronjo@singnet.com.sg

Taiwan
Sunpoint Scientific Instruments Co., Ltd.

9F-1, No. 146 Wen Shing Road

Kwei Shan Hsiang

Itaoyuan Hsien 333

Taiwan R.O.C.

fon: +886-3-3 27 38 89

fax: +886-3-3 27 39 08

email: sunp55@ms36.hinet.net

www.sun-point.com.tw

India
Medi Analytika India Pvt. Ltd.

#6, Adyar Bridge Road

Adyar

Madras 600 020

India

fon: +91-44-24 46 09 88

fax: +91-44-24 46 39 31

email: mediana@vsnl.com

Germany (headquarter)
Multi Channel Systems
MCS GmbH
Aspenhaustrasse 21
72770 Reutlingen
fon: +49-7121-90 92 50
fax: +49-7121-90 92 511
email: info@multichannelsystems.com
www. multichannelsystems.com

Distributors:

* Automated detection of drug-induced delayed ventricular

repolarization (QT-prolongation):

- assay based on primary cardiac myocytes

- parallel recording on 96 channels

- high throughput

- 21 CFR Part 11 software compliance

* QT-Screen supervises your experiment:

- online signal quality check

- automated analysis

- compound saving strategy

- automated generation of concentration series

* Direct data export to database:

- QT-interval duration

- multiparameter analysis

- sample traces

- arrhythmogenic activity

- concentration-response curve

- environmental parameters

* Throughput:

hands-on time per run 5 min

time per run 45 min

compounds per day 100

data points per day up to 8.000

cost per datapoint 0,16 USD
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Signals

Field potentials are measured by extracellular microelectrodes.

This allows the recording of the composite cardiac action potential,

because all components of the action potential are reflected in the

field potential.

The interpretation is very similar to the electrocardiogram.

Whereas the QRS complex in the ECG reflects ventricular depolariza-

tion, the opening of sodium channels in ventricular cardiomyocytes

is revealed as a rapid upstroke.

The repolarization is visible as a "T-Wave" in both cases.

.

In the figure, data recorded from ECG, intracellular
recording of action potential, and voltage-clamp assay
of HERG channels, under control conditions and
conditions inducing prolonged QT, are aligned with
data recorded from QT-Screen under similar conditions.

A variety of drugs known to prolong the QT interval in the ECG,

along with appropriate negative controls, have been tested with

the QT-Screen.

The results are in agreement with results obtained by classical

repolarization assays or patch-clamp studies. All known positives

also yield positive results in the QT-Screen; all negative controls

yield negative results. Tested drugs include:

- Cisapride - Astemizol

- E-4031 - Terfenadine

- Sotalol - Amiodarone

- Quinidine - Verapamil

For all drugs tested, the effects are in agreement
with the published data recorded with various
standard assay systems.
Verapamil is particularly interesting, because it
yields a false positive in assays based on
hERG-transfected cells.
Because the QT-Screen is based on cardiac
myocytes, Verapamil yields no effect.

Unlike assays based on transfected cells, the QT-
Screen, employing cardiac myocytes, directly
measures the arrhythmogenic activity of tested
compounds.
In the lower figure, early afterdepolarization
evoked action potentials appear as a result of
the Quinidine-induced AP prolongation.
The upper panel displays similar recordings
under control conditions; the right panels
display the data on an expanded time scale.

Results Technology

QT-Screen is the world's first fully

automated system for high-throughput

QT prolongation screening and combines

the advantages of superior extracellular

recording and reliable data acquisition

technology with standardized-liquid

handler technology.

Concentration series are generated

automatically from 96 well compound

plates. Starting with the lowest

concentration, 8 to 10 concentrations of

8 different compounds are tested in

parallel and in replicates of 12.

Cardiac myocytes are easily plated directly

into disposable 96 well QT-plates. After

2-3 days in culture, the cell cultures begin

to beat spontaneously.

Each well includes a recording, reference,

and stimulating electrode. All materials

are tested for excellent biocompatibility.

The low cost of consumables insures low

operating costs.

With the user-friendly, flexible graphical

user interface, designing recording

sequences, and implementing custom

quality checks and compound saving

strategies are easy. Fluid delivery, real-

time monitoring, and online dose

response analysis are all computer-

controlled.

The wide range of analytical tools

available include algorithms for

calculating corrected QT intervals and

identifying tachycardia and bradycardia.

Results are entered automatically into a

standard database.

ECG

actionpotential

hERG

QT-Screen data

In the upper panel the signal display window of the
QT-Screen software shows the shape of a single
cardiac action potential (recorded as field potential).
In the lower panel the same channel is displayed on a
compressed timescale.
Each recorded channel can be displayed in this window
with a simple mouseclick. The scaling of both axes
can be adjusted.
The signals displayed show the typical time course of
ECG recordings :
rapid depolarisation, sustained plateau and a
repolarisation wave.

normal prolonged QT.
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