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The global market for electrophysiology catheters valued at $8 billion in 2024 is poised 

for rapid expansion, projected to grow at high single digit growth through 2030. This 

expansion is propelled by several key factors: the rising incidence of cardiovascular 

disorders such as arrhythmias and atrial fibrillations, an increasing shift towards minimally 

invasive procedures, and significant technological advancements. These technological 

strides include the development of 3D mapping systems and pulsed field ablation, both of 

which are revolutionizing the treatment of heart arrhythmias.

Increasing Prevalence of Cardiovascular Disorders:

Cardiovascular diseases remain a leading cause of death globally, with 

arrhythmias and atrial fibrillations being particularly prevalent. The 

growing number of patients diagnosed with these conditions is a primary 

driver of demand for advanced diagnostic and therapeutic tools in 

electrophysiology.

Preference for Minimally Invasive Procedures: 

There is a strong trend toward minimally invasive procedures, which 

reduce recovery times and improve patient outcomes. These procedures, 

including those using electrophysiology catheters, are becoming the 

standard of care for treating heart arrhythmias.

Technological Advances in Electrophysiology:

Advances such as 3D mapping systems provide clinicians with detailed 

and accurate images of the heart’s electrical activity, enabling precise 

targeting during ablation procedures. Pulsed field ablation (PFA) 

represents a breakthrough in how cardiac arrhythmias are treated, 

offering a non-thermal method that minimizes tissue damage and 

enhances patient safety.
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Strategic Investment & Supply Chain 
Optimization
The electrophysiology market’s substantial growth is fueled not only by technological 

advancements but also by robust funding for research and proactive government initiatives 

aimed at enhancing patient care. These efforts are pivotal in fostering innovations and 

improving treatment methodologies in electrophysiology, thereby contributing significantly 

to the market’s expansion.

For medical device companies navigating this rapidly evolving landscape, strategic 

partnerships with adept contract manufacturers are indispensable. Such collaborations 

are essential to scaling operations efficiently, meeting the surging demand, and elevating 

customer service levels. A responsive and flexible supply chain is critical, particularly one 

that focuses on components like electrode tips, which are central to the functionality of 

electrophysiology catheters.

Importance and Versatility of 
Electrophysiology Catheters
Electrophysiology catheters are indispensable tools in modern cardiac care, serving both 

diagnostic and therapeutic functions with high precision and reliability. These catheters 

are intricately designed to navigate the complex geometry of cardiac anatomy, enabling 

clinicians to gather essential cardiac data that is critical for accurate diagnosis and 

targeted treatment.

• Diagnostic Excellence: Primarily, electrophysiology catheters are utilized for 

detailed cardiac mapping. Their ability to adeptly maneuver within the heart allows 

for the precise capture of vital electrophysiological signals. This capability is crucial 

for assessing the electrical activity of the heart and pinpointing areas of abnormal 

conduction. By providing a comprehensive view of cardiac electrophysiology, these 

catheters facilitate the development of effective treatment plans and enable more 

precise therapeutic interventions.

• Therapeutic Applications: Beyond diagnostics, electrophysiology 

catheters play a pivotal role in the treatment of cardiac arrhythmias.  

They are particularly effective in procedures such as catheter ablation,  

where targeted areas of the heart tissue are modified to correct abnormal  

electrical signals. This direct intervention helps restore normal rhythm 

and function to the heart, significantly improving patient outcomes.

• Versatility in Cardiac Arrhythmia Management: Electrophysiology catheters 

also excel in the comprehensive collection and analysis of intracardiac electrograms. 

This functionality is essential for diagnosing complex arrhythmias and for guiding 

therapeutic interventions during ablation procedures. Additionally, these catheters 

can be used for cardiac stimulation and temporary pacing during diagnostic or 

therapeutic procedures, further underscoring their versatility and critical role in 

managing heart rhythm disorders.
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Manufacturing Challenges of Electrode 
Tips for Electrophysiology Catheters
Electrode tips are vital in diagnosing and treating heart conditions — essential for sensing, 

recording, and stimulating the heart’s electrical activity. Precision in the design and 

manufacturing of these tips significantly impacts the quality of signals they capture and 

transmit, which in turn affects the accuracy of diagnoses and the effectiveness of treatments. 

The right contract manufacturer must not only ensure the electrode tips’ efficiency and 

reliability but also their consistent performance, which is crucial for the overall effectiveness 

of the catheters. As such, choosing a manufacturing partner who can provide high-quality, 

dependable electrode tips is a key determinant of a catheter’s clinical success.

Material Expertise in Platinum-Iridium
Electrode tips are commonly manufactured from platinum-iridium, a high-performance alloy 

chosen for its biocompatibility, corrosion resistance, and excellent electrical conductivity. 

However, working with platinum-iridium presents specific challenges due to its high melting 

point and considerable hardness. These properties necessitate a deep understanding of the 

material’s behavior under various machining processes to maintain the integrity of the alloy 

and achieve the desired properties in the final product.

Precision Machining 
Capabilities
Manufacturing electrode tips includes the 

development of intricate geometries and micro-scale 

features that demand advanced machining capabilities. 

The hardness of platinum-iridium requires specialized 

tools and techniques, such as laser machining, 

Electrical Discharge Machining (EDM), and Computer 

Numerical Control (CNC) machining centers. These 

technologies help ensure the precise shape and 

dimensions are consistently achieved.

Moreover, it is essential that the contract 

manufacturer has a robust understanding of Design 

for Manufacturability (DFM) and Design for Assembly 

(DFA) principles. These principles guide the design 

and production processes to simplify and optimize the 

manufacturing without compromising the design’s 

complexity and functionality.
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Stringent Quality Control
Ensuring the dimensional accuracy and overall quality of 

electrode tips is essential for their performance in medical applications. Given their complex 

geometries, inspecting and verifying the dimensions and surface finish of each component 

presents significant challenges. Manufacturers must be equipped with advanced inspection 

techniques capable of identifying minute defects such as burrs, scratches, pits, and 

irregularities in irrigation holes.

Key quality control measures include adherence to FDA’s 21 CFR 820 and ISO 13485 

regulations, a well-documented Quality Policy, and compliance with Good Manufacturing 

Practices (GMPs). Furthermore, manufacturers should have robust process validation 

capabilities to ensure manufacturing repeatability and reproducibility, including performing 

Installation Qualifications (IQ), Performance Qualifications (PQ), and Operational 

Qualifications (OQ).

Risk Management and Metrology
Proactive risk management is critical in the manufacturing process. Utilizing tools like 

Process Failure Mode and Effects Analysis (PFMEA) helps in anticipating potential failures and 

implementing strategies to mitigate them. Additionally, having an in-house metrology lab 

equipped with the latest calibration and measurement tools allows for continuous monitoring 

and adjustment of production processes to maintain high-quality standards.

Challenges in Achieving 
Uniform Surface Finish
The surface finish of electrode tips is crucial not only for their performance but also for their 

biocompatibility and electrical efficiency. Achieving a uniform metal plating surface that 

adheres tightly to the base material without peeling or unevenness is critical for the reliability 

and safety of medical devices. The complex and specialized geometry of these components 

often complicates the plating process, requiring high levels of expertise and precise control 

over the process conditions.
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Pulse Technologies Joins Integer
Pulse Technologies has recently joined forces with Integer, one of the world’s largest medical 

device contract development and manufacturing organizations (CDMO), serving diverse 

markets including cardiac, neuromodulation, vascular, and portable medical devices. This 

strategic alignment significantly enhances reach and capabilities, bringing several key 

benefits and capabilities to clients, including:

• Single-Source Manufacturing Solution: Streamlining the production process by 

offering a comprehensive range of manufacturing services under one roof.

• Large Capacity: Ability to scale production quickly to meet high demand without 

sacrificing quality.

• Dual Sourcing Capability: Enhances supply chain security by providing multiple 

sourcing options, reducing the risk of disruption.

• Integrated Manufacturing: Coordination from design to production to assembly, 

ensuring seamless project management and consistency.

• Rapid Response Times: Agile and responsive manufacturing processes that can adapt 

to sudden changes in market demand or project scope.

• Customization Capability: Advanced technical skills and equipment to customize 

products according to specific customer requirements.

• Low-Volume High Mix Expertise: Specialized in managing and producing a diverse 

range of products in smaller quantities to meet unique client needs.

• Supply Chain Resilience: Robust supply chain strategies are in place to ensure reliable 

delivery schedules and minimize supply-related uncertainties.

Pulse Technologies at a Glance
With over 30 years of experience in medical device manufacturing, Pulse Technologies offers 

unmatched expertise and a proven track record of innovation and quality:

• Industry-Leading Metrology and Testing Capabilities: Our in-house metrology lab is 

equipped with advanced testing and measurement technologies, ensuring products 

meet the highest standards.

• 70,000-Square-Foot Facility: Ample space equipped with state-of-the-art machinery 

to handle projects of any scale.

• 100+ CNC Machine Tools: A wide array of sophisticated CNC machinery that allows for 

precision manufacturing of complex components.

• Data Management: Expertise in formatting data for Design History Files (DHF) and 

Device History Records (DHR), streamlining documentation and compliance.

• For more information about our comprehensive manufacturing capabilities and how 

we can support your medical device production needs, please contact us today.
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