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According to our (Global Info Research) latest study, the global Irreversible
Electroporation Devices for Research market size was valued at US$ 25.31 million in
2025 and is forecast to a readjusted size of US$ 46.85 million by 2032 with a CAGR of
9.0% during review period.

Irreversible Electroporation Devices for Research are scientific instruments that use
programmable high-voltage pulse generators, electrodes, experimental chambers,
control software, and safety-interlock components to apply intense, short-duration
electric fields to cells, ex vivo tissues, or experimental animal tissues. When the
delivered electrical exposure exceeds the recovery threshold of the cell membrane,
permanent nanoscale pores are formed, resulting in irreversible membrane damage and
cell death. The market includes both dedicated systems designed for IRE, H-FIRE, and
nanosecond pulsed electric field research and general-purpose research
electroporators capable of adjusting voltage, pulse width, pulse humber, and pulse
interval to achieve irreversible electroporation conditions. Major research applications
include characterization of cell-killing dose-response relationships, investigation of
tumor-ablation and cell-death mechanisms, analysis of membrane permeability
changes, evaluation of tissue injury zones, and optimization of electrode configurations
and pulse waveforms, using in vitro cells, ex vivo tissues, small animals, and large-
animal preclinical models. Key upstream components include high-voltage
semiconductor switches, capacitors, pulse transformers, FPGA controllers, voltage and
current sensors, high-voltage connectors and cables, insulation materials, electrodes,
experimental chambers, and embedded software, while major downstream customers
include universities, research institutes, hospitals and academic medical centers,
medical-device companies, biotechnology companies, and contract research
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organizations. Based on the ex-factory value of currently marketed equipment
capable of supporting irreversible electroporation research, estimated global effective
assembly capacity was approximately 820 units per year in 2025, while sales volume
was approximately 613 units. The weighted average ex-factory price was approximately
USD 40,130 per unit, and the typical industry gross margin ranged from 42% to 58%.

The global market for Irreversible Electroporation Devices for Research is gradually
shifting from laboratory-built high-voltage pulse systems toward standardized, modular,
and commercially available research platforms. Early studies frequently combined
general-purpose electroporators, high-voltage pulse generators, and customized
electrodes, resulting in substantial variation in parameter control, load matching,
delivered waveform, and experimental safety. These differences often limited
comparability between laboratories. As general-purpose research electroporation
systems such as BTX instruments continue to be used in cell and tissue studies, and
specialized suppliers introduce platforms for IRE, H-FIRE, and nanosecond pulsed
electric field research, users are placing greater emphasis on real-time waveform
monitoring, parameter traceability, protocol storage, and safety interlocks. Standardized
commercial systems are expected to play a larger role in improving experimental
reproducibility, reducing system-integration requirements, and supporting multicenter
research.

Demand growth is being driven by studies of cell-killing characteristics and dose-
response relationships, mechanisms of tumor death following irreversible
electroporation, and the effects of electroporation on membrane permeability, organelle
injury, and immune responses. Experimental models are expanding from suspended
and adherent cells to three-dimensional cell cultures, ex vivo tissues, small animals, and
large-animal preclinical studies. Research applications are also extending beyond tumor
ablation into cardiac pulsed-field ablation, neuromodulation, tissue regeneration, and
immunogenic cell death. Medical-device companies require research equipment to
validate pulse waveforms, electrode configurations, ablation boundaries, thermal
effects, and tissue safety during the development of new ablation systems, supporting
demand for high-voltage, high-current, and multichannel platforms. Increasing
participation by hospitals and academic medical centers in translational research is
further broadening the customer base.

From a technology perspective, equipment is progressing from fixed monophasic
square-wave output toward programmable architectures supporting monophasic,
biphasic, asymmetric, multilevel, and arbitrary pulse sequences. Conventional
microsecond pulses remain widely used for cell-death threshold and tissue-ablation
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studies, while short-microsecond bipolar pulses are increasingly applied in H-FIRE
research and studies aimed at reducing neuromuscular stimulation. Nanosecond pulses
are primarily used to investigate intracellular membrane structures, calcium signaling,
and subcellular effects. Next-generation systems are expected to incorporate real-time
voltage and current acquisition, tissue-impedance feedback, temperature monitoring,
cardiac synchronization, automated switching between multiple electrodes, and
advanced data-export functions. Integration with finite-element simulation, image
guidance, and automated cell-testing platforms will also become more common.
Modular systems capable of supporting in vitro, ex vivo, and animal studies on a single
platform are likely to gain an advantage over fixed-function instruments.

Market development remains constrained by the absence of unified research standards,
high-voltage operating risks, relatively high equipment costs, and lengthy academic
procurement cycles. Generator settings do not necessarily represent the waveform
delivered at the electrode, because cables, electrode spacing, tissue impedance, and
parasitic capacitance can distort pulse shape and amplitude, affecting electric-field
dose, ablation volume, and experimental reproducibility. Some universities and research
institutes continue to rely on internally developed systems or general-purpose
electroporators, slowing adoption of dedicated IRE equipment. In addition, the lack of
standardized performance validation and calibration procedures makes direct
comparison between manufacturers difficult. Future competition will increasingly focus
on output accuracy, waveform flexibility, biological application compatibility, calibration
services, software usability, and preclinical development support. Suppliers combining
expertise in high-voltage power electronics, biomedical applications, and engineering
services are expected to achieve stronger competitive positions.

This report is a detailed and comprehensive analysis for global Irreversible
Electroporation Devices for Research market. Both quantitative and qualitative analyses
are presented by manufacturers, by region & country, by Type and by Application. As
the market is constantly changing, this report explores the competition, supply and
demand trends, as well as key factors that contribute to its changing demands across
many markets. Company profiles and product examples of selected competitors, along
with market share estimates of some of the selected leaders for the year 2025, are
provided.

Key Features:

Global Irreversible Electroporation Devices for Research market size and forecasts, in
consumption value ($ Million), sales quantity (Units), and average selling prices (K
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US$/Unit), 2021-2032

Global Irreversible Electroporation Devices for Research market size and forecasts by
region and country, in consumption value ($ Million), sales quantity (Units), and average
selling prices (K US$/Unit), 2021-2032

Global Irreversible Electroporation Devices for Research market size and forecasts, by
Type and by Application, in consumption value ($ Million), sales quantity (Units), and
average selling prices (K US$/Unit), 2021-2032

Global Irreversible Electroporation Devices for Research market shares of main players,
shipments in revenue ($ Million), sales quantity (Units), and ASP (K US$/Unit),
2021-2026

The Primary Objectives in This Report Are:

To determine the size of the total market opportunity of global and key countries

To assess the growth potential for Irreversible Electroporation Devices for
Research

To forecast future growth in each product and end-use market

To assess competitive factors affecting the marketplace

This report profiles key players in the global Irreversible Electroporation Devices for
Research market based on the following parameters - company overview, sales
guantity, revenue, price, gross margin, product portfolio, geographical presence, and
key developments. Key companies covered as a part of this study include Harvard
Bioscience, Eagle Harbor Technologies, Vantage MedTech, EnergyPulse Systems,
LEROY Biotech, Montena Technology, Tonagena, Megaimpulse, etc.

This report also provides key insights about market drivers, restraints, opportunities,
new product launches or approvals.

Market Segmentation

Irreversible Electroporation Devices for Research market is split by Type and by
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Application. For the period 2021-2032, the growth among segments provides accurate
calculations and forecasts for consumption value by Type, and by Application in terms
of volume and value. This analysis can help you expand your business by targeting
gualified niche markets.
Market segment by Type

Nanosecond-capable (%000%1 ?s)

Short Microsecond (1?10 ?s)

Conventional Microsecond (>10 ?s)

Market segment by Maximum Output Voltage
Upto 1.5 kV
Above 1.575 kV

Above 5 kV

Market segment by Waveform Capability
Monophasic
Biphasic

Other

Market segment by Application
Universities and Research Institutes
Hospitals and Academic Medical Centers

Other
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Major players covered
Harvard Bioscience
Eagle Harbor Technologies
Vantage MedTech
EnergyPulse Systems
LEROY Biotech
Montena Technology
Tonagena

Megaimpulse

Market segment by region, regional analysis covers
North America (United States, Canada, and Mexico)
Europe (Germany, France, United Kingdom, Russia, Italy, and Rest of Europe)
Asia-Pacific (China, Japan, Korea, India, Southeast Asia, and Australia)
South America (Brazil, Argentina, Colombia, and Rest of South America)
Middle East & Africa (Saudi Arabia, UAE, Egypt, South Africa, and Rest of
Middle East & Africa)

The content of the study subjects, includes a total of 15 chapters:

Chapter 1, to describe Irreversible Electroporation Devices for Research product scope,
market overview, market estimation caveats and base year.
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Chapter 2, to profile the top manufacturers of Irreversible Electroporation Devices for
Research, with price, sales quantity, revenue, and global market share of Irreversible
Electroporation Devices for Research from 2021 to 2026.

Chapter 3, the Irreversible Electroporation Devices for Research competitive situation,
sales quantity, revenue, and global market share of top manufacturers are analyzed
emphatically by landscape contrast.

Chapter 4, the Irreversible Electroporation Devices for Research breakdown data are
shown at the regional level, to show the sales quantity, consumption value, and growth
by regions, from 2021 to 2032.

Chapter 5 and 6, to segment the sales by Type and by Application, with sales market
share and growth rate by Type, by Application, from 2021 to 2032.

Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with sales
guantity, consumption value, and market share for key countries in the world, from 2021
to 2026.and Irreversible Electroporation Devices for Research market forecast, by
regions, by Type, and by Application, with sales and revenue, from 2027 to 2032.

Chapter 12, market dynamics, drivers, restraints, trends, and Porters Five Forces
analysis.

Chapter 13, the key raw materials and key suppliers, and industry chain of Irreversible
Electroporation Devices for Research.

Chapter 14 and 15, to describe Irreversible Electroporation Devices for Research sales
channel, distributors, customers, research findings and conclusion.
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1 MARKET OVERVIEW

1.1 Product Overview and Scope
1.2 Market Estimation Caveats and Base Year
1.3 Market Analysis by Type

1.3.1 Overview: Global Irreversible Electroporation Devices for Research Consumption
Value by Type: 2021 Versus 2025 Versus 2032

1.3.2 Nanosecond-capable (10 ?s)
1.4 Market Analysis by Maximum Output Voltage

1.4.1 Overview: Global Irreversible Electroporation Devices for Research Consumption
Value by Maximum Output Voltage: 2021 Versus 2025 Versus 2032

1.4.2 Upto 1.5 kV

1.4.3 Above 1.5?5 kV

1.4.4 Above 5 kV
1.5 Market Analysis by Waveform Capability

1.5.1 Overview: Global Irreversible Electroporation Devices for Research Consumption
Value by Waveform Capability: 2021 Versus 2025 Versus 2032

1.5.2 Monophasic

1.5.3 Biphasic

1.5.4 Other
1.6 Market Analysis by Application

1.6.1 Overview: Global Irreversible Electroporation Devices for Research Consumption
Value by Application: 2021 Versus 2025 Versus 2032

1.6.2 Universities and Research Institutes

1.6.3 Hospitals and Academic Medical Centers

1.6.4 Other
1.7 Global Irreversible Electroporation Devices for Research Market Size & Forecast

1.7.1 Global Irreversible Electroporation Devices for Research Consumption Value
(2021 & 2025 & 2032)

1.7.2 Global Irreversible Electroporation Devices for Research Sales Quantity
(2021-2032)

1.7.3 Global Irreversible Electroporation Devices for Research Average Price
(2021-2032)

2 MANUFACTURERS PROFILES

2.1 Harvard Bioscience
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2.1.1 Harvard Bioscience Details

2.1.2 Harvard Bioscience Major Business

2.1.3 Harvard Bioscience Irreversible Electroporation Devices for Research Product
and Services

2.1.4 Harvard Bioscience Irreversible Electroporation Devices for Research Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.1.5 Harvard Bioscience Recent Developments/Updates
2.2 Eagle Harbor Technologies

2.2.1 Eagle Harbor Technologies Details

2.2.2 Eagle Harbor Technologies Major Business

2.2.3 Eagle Harbor Technologies Irreversible Electroporation Devices for Research
Product and Services

2.2.4 Eagle Harbor Technologies Irreversible Electroporation Devices for Research
Sales Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.2.5 Eagle Harbor Technologies Recent Developments/Updates
2.3 Vantage MedTech

2.3.1 Vantage MedTech Detalils

2.3.2 Vantage MedTech Major Business

2.3.3 Vantage MedTech Irreversible Electroporation Devices for Research Product and
Services

2.3.4 Vantage MedTech Irreversible Electroporation Devices for Research Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.3.5 Vantage MedTech Recent Developments/Updates
2.4 EnergyPulse Systems

2.4.1 EnergyPulse Systems Details

2.4.2 EnergyPulse Systems Major Business

2.4.3 EnergyPulse Systems Irreversible Electroporation Devices for Research Product
and Services

2.4.4 EnergyPulse Systems Irreversible Electroporation Devices for Research Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.4.5 EnergyPulse Systems Recent Developments/Updates
2.5 LEROY Biotech

2.5.1 LEROY Biotech Detalils

2.5.2 LEROY Biotech Major Business

2.5.3 LEROY Biotech Irreversible Electroporation Devices for Research Product and
Services

2.5.4 LEROY Biotech Irreversible Electroporation Devices for Research Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.5.5 LEROY Biotech Recent Developments/Updates
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2.6 Montena Technology

2.6.1 Montena Technology Details

2.6.2 Montena Technology Major Business

2.6.3 Montena Technology Irreversible Electroporation Devices for Research Product
and Services

2.6.4 Montena Technology Irreversible Electroporation Devices for Research Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.6.5 Montena Technology Recent Developments/Updates
2.7 Tonagena

2.7.1 Tonagena Details

2.7.2 Tonagena Major Business

2.7.3 Tonagena Irreversible Electroporation Devices for Research Product and
Services

2.7.4 Tonagena Irreversible Electroporation Devices for Research Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.7.5 Tonagena Recent Developments/Updates
2.8 Megaimpulse

2.8.1 Megaimpulse Details

2.8.2 Megaimpulse Major Business

2.8.3 Megaimpulse Irreversible Electroporation Devices for Research Product and
Services

2.8.4 Megaimpulse Irreversible Electroporation Devices for Research Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.8.5 Megaimpulse Recent Developments/Updates

3 COMPETITIVE ENVIRONMENT: IRREVERSIBLE ELECTROPORATION DEVICES
FOR RESEARCH BY MANUFACTURER

3.1 Global Irreversible Electroporation Devices for Research Sales Quantity by
Manufacturer (2021-2026)
3.2 Global Irreversible Electroporation Devices for Research Revenue by Manufacturer
(2021-2026)
3.3 Global Irreversible Electroporation Devices for Research Average Price by
Manufacturer (2021-2026)
3.4 Market Share Analysis (2025)

3.4.1 Producer Shipments of Irreversible Electroporation Devices for Research by
Manufacturer Revenue ($MM) and Market Share (%): 2025

3.4.2 Top 3 Irreversible Electroporation Devices for Research Manufacturer Market
Share in 2025
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3.4.3 Top 6 Irreversible Electroporation Devices for Research Manufacturer Market
Share in 2025
3.5 Irreversible Electroporation Devices for Research Market: Overall Company
Footprint Analysis

3.5.1 Irreversible Electroporation Devices for Research Market: Region Footprint

3.5.2 Irreversible Electroporation Devices for Research Market: Company Product
Type Footprint

3.5.3 Irreversible Electroporation Devices for Research Market: Company Product
Application Footprint
3.6 New Market Entrants and Barriers to Market Entry
3.7 Mergers, Acquisition, Agreements, and Collaborations

4 CONSUMPTION ANALYSIS BY REGION

4.1 Global Irreversible Electroporation Devices for Research Market Size by Region
4.1.1 Global Irreversible Electroporation Devices for Research Sales Quantity by
Region (2021-2032)
4.1.2 Global Irreversible Electroporation Devices for Research Consumption Value by
Region (2021-2032)
4.1.3 Global Irreversible Electroporation Devices for Research Average Price by
Region (2021-2032)
4.2 North America Irreversible Electroporation Devices for Research Consumption
Value (2021-2032)
4.3 Europe Irreversible Electroporation Devices for Research Consumption Value
(2021-2032)
4.4 Asia-Pacific Irreversible Electroporation Devices for Research Consumption Value
(2021-2032)
4.5 South America Irreversible Electroporation Devices for Research Consumption
Value (2021-2032)
4.6 Middle East & Africa Irreversible Electroporation Devices for Research Consumption
Value (2021-2032)

5 MARKET SEGMENT BY TYPE

5.1 Global Irreversible Electroporation Devices for Research Sales Quantity by Type
(2021-2032)

5.2 Global Irreversible Electroporation Devices for Research Consumption Value by
Type (2021-2032)

5.3 Global Irreversible Electroporation Devices for Research Average Price by Type
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(2021-2032)
6 MARKET SEGMENT BY APPLICATION

6.1 Global Irreversible Electroporation Devices for Research Sales Quantity by
Application (2021-2032)

6.2 Global Irreversible Electroporation Devices for Research Consumption Value by
Application (2021-2032)

6.3 Global Irreversible Electroporation Devices for Research Average Price by
Application (2021-2032)

7 NORTH AMERICA

7.1 North America Irreversible Electroporation Devices for Research Sales Quantity by
Type (2021-2032)
7.2 North America Irreversible Electroporation Devices for Research Sales Quantity by
Application (2021-2032)
7.3 North America Irreversible Electroporation Devices for Research Market Size by
Country

7.3.1 North America Irreversible Electroporation Devices for Research Sales Quantity
by Country (2021-2032)

7.3.2 North America Irreversible Electroporation Devices for Research Consumption
Value by Country (2021-2032)

7.3.3 United States Market Size and Forecast (2021-2032)

7.3.4 Canada Market Size and Forecast (2021-2032)

7.3.5 Mexico Market Size and Forecast (2021-2032)

8 EUROPE

8.1 Europe Irreversible Electroporation Devices for Research Sales Quantity by Type
(2021-2032)
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8.3.4 France Market Size and Forecast (2021-2032)
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8.3.6 Russia Market Size and Forecast (2021-2032)

8.3.7 Italy Market Size and Forecast (2021-2032)
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