1 Fully autonomously working
moving plug real-time PCR module.

2 Disposable polycarbonate
PCR chip.

Fraunhofer Institute for

MOVING PLUG PCR DEVICE –
ULTRA-FAST NUCLEIC ACID
AMPLIFICATION
Introduction

Instrument setup

Polymerase chain reaction (PCR) nowa-

The module consists of an injection molded

Microengineering and
Microsystems IMM

days is an important and commonly used

disposable polycarbonate chip with an

Carl-Zeiss-Straße 18-20

technique for a plentitude of diagnostic

adjustable reaction volume that can range

55129 Mainz | Germany

applications such as medical diagnostics

from 10 to 25 μl. It has an easy to handle

of infectious diseases. Compared to con

inlet to load the PCR solution. The mean-

ventional approaches molecular analysis

dering fluidic channel with a closed air

techniques are often faster, more sensitive

reservoir at the distant end is arranged

Dr. Tobas Schunck

and have a higher specificity. The result of

above two or optional three individually

Phone: +49 6131 990-492

a PCR test thereby enables a highly efficient

controlled heating zones. During operation,

tobias.schunck@imm.fraunhofer.de

and prompt therapy.

these zones are constantly heated to the

Fraunhofer IMM has developed a smart

required processing temperatures of the

and robust fully autonomously working

PCR, and the PCR solution plug is moved

real-time PCR module based on the moving

back and forward with a syringe pump

liquid plug concept. This module enables

pushing against a dead end (Fig. 4). A

an ultra-fast PCR capable of running 30

conventional USB camera allows detection

cycles with real-time fluorescence detection

of the plug position inside the chip. In

in just 6 minutes with the potential of in-

addition, the camera is capable of real-time

tegration into complex sample-to-answer

measurement of fluorescence dyes or

platforms.

probes in the plug. Excitation is enabled by

Contact

www.imm.fraunhofer.de

high power LEDs combined with filters.

Experiments showed that the PCR module
Fig. 4:
Functional schematic of qPCR chip

is not only limited to amplification of

Fig. 5: Amplification plots

purified nucleic acids but is also capable of
successfully handling whole blood samples
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with a direct blood PCR. The PCR solution
can be loaded directly into the chip.
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