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PREREQUISITES 

No specific knowledge is required for this laboratory exercise. 

 

THEORETICAL BACKGROUND 

Electroporation is initiated by the delivery of electrical pulses to biological cells. Electrical pulses may 

vary in pulse parameters such as pulse shape, amplitude, duration and polarity. We may deliver different 

number of pulses, use combination of different pulses or vary pulse repetition rates. We also may deliver 

pulses in bursts or in different directions relative to the cell. The process of the electroporation is strongly 

dependent on the pulse parameters of the delivered electrical pulses. In order to control the process of 

the electroporation and to exactly specify the experimental method, and thus enable the reproduction of 

experiments under the same conditions, we should exactly determine and describe these electrical 

parameters. When reporting electroporation methods we should: 1) describe exactly how the electric 

pulses were measured; 2) provide time-domain waveforms of the electric pulse at the electrodes; and 3) 

calculate or otherwise determine to what electric field the cells were exposed to. 

 

 

The aim of this laboratory practice is to learn how to use standard measurement equipment to measure 

or monitor the delivery of electroporation pulses. During the laboratory practice we will also learn what 

are the electrical parameters of electroporation pulses, what should we report in our studies concerning 

the measurement and what are some possible complications during the pulse delivery or measurement.  

 

EXPERIMENT 

Oscilloscope, and voltage and current probes will be used to monitor the delivery of the electroporation 

pulses to the load. We will first learn how to set the three main controls (vertical, horizontal and trigger) 

for adequate data acquisition. We will learn how to use measuring tool to automatically measure the 

pulse parameters, how to use sequencing to measure several pulses with low pulse repetition rate and 

how to set acquire to measure bursts of pulses. 

 

We will monitor the delivery of microsecond and nanosecond pulses to the load. Learn how to detect 

disconnection and improper impedance matching of the load, and how a point of measuring and improper 

wiring may affect the measuring and the delivery of the pulse. 

 

Several different commercial and prototype electroporators will be available during the exercise. 
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NOTES & RESULTS 
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