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Global lon Chromatography Market has valued at USD 1.80 billion in 2022 and is
anticipated to witness an impressive growth in the forecast period with a CAGR of
2.90% through 2028. Medical device ion chromatography is a specialized analytical
technique used in the medical device industry for the analysis and quality control of
materials, components, and finished medical devices. lon chromatography is primarily
employed to determine the presence and concentration of ions, polar molecules, and
ionic impurities in medical device materials. This analytical method plays a crucial role
in ensuring the safety, efficacy, and regulatory compliance of medical devices. lon
chromatography is based on the separation and quantification of ions (charged species)
in a sample by their interaction with ion-exchange chromatography columns. The
technique involves passing a liquid sample through a chromatographic column filled
with ion-exchange resins or stationary phases. lons in the sample are retained and
separated based on their affinity for the resin and their charge properties. Medical
device manufacturers require rigorous quality control and assurance processes to
ensure that their products meet regulatory standards and are safe for patient use. lon
chromatography is employed to analyze and verify the purity of materials, detect
contaminants, and ensure the quality of medical device components.
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Medical devices are often made of various materials, including polymers, metals, and
ceramics. lon chromatography is used to analyze the composition of these materials,
including the presence of ions and impurities, to ensure they meet specific performance
and safety criteria. Medical devices that meet biological systems must undergo
biocompatibility testing to ensure they do not elicit harmful reactions in the body. lon
chromatography can be used to assess the biocompatibility of materials used in medical
devices by analyzing the leachables and extractables from these materials. Compared
to traditional medical devices, ion chromatography is used in the pharmaceutical and
biotechnology industries, which produce a range of medical products and therapies. lon
chromatography is vital for quality control and research in these sectors. The continuous
development of ion chromatography instruments has improved their sensitivity, speed,
and ease of use. Advanced features, such as automated sample handling and data
analysis, make ion chromatography more accessible and efficient for medical device
testing.

Key Market Drivers
Technological Advancement

The development of smaller and more compact ion chromatography systems has made
it possible to integrate these instruments into medical device manufacturing facilities
and research laboratories with limited space. Miniaturized systems offer increased
portability and ease of use. Advances in column technology have led to the
development of high-performance ion-exchange columns with improved separation
efficiency and reduced analysis time. These columns are designed to handle the
specific requirements of medical device testing. lon chromatography systems are now
equipped with advanced detectors, including conductivity detectors and electrochemical
detectors, which offer enhanced sensitivity and precision in detecting ions and polar
compounds. These detectors are critical for quantifying impurities and contaminants in
medical device materials. Continuous advancements in ion chromatography
suppression techniques have improved the ability to analyze samples with a wide range
of ionic concentrations. Suppression methods convert ions in eluents into non-
conductive species, allowing for more accurate and sensitive detection. The integration
of automation and robotics into ion chromatography systems has streamlined
workflows, reduced human error, and increased sample throughput. These features are
especially beneficial for high throughput testing in medical device manufacturing. Multi-
dimensional ion chromatography combines multiple separation columns with different
selectivity to achieve more complex separations and improved peak resolution. This
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technology is valuable for analyzing complex mixtures in medical device materials.

Modern ion chromatography systems come with advanced data analysis software that
simplifies data interpretation, automates report generation, and enhances data
management and traceability. These features are essential for regulatory compliance.
The coupling of ion chromatography with other analytical techniques, such as mass
spectrometry (IC-MS) or inductively coupled plasma mass spectrometry (ICP-MS),
allows for more comprehensive analysis of medical device materials. Hyphenated
techniques provide valuable information about elemental composition and molecular
structure. Advances in sample preparation techniques, such as solid-phase extraction
(SPE) and solid-phase microextraction (SPME), have enhanced the cleanliness and
preconcentration of samples, leading to more accurate results. Efforts to reduce
environmental impact have led to the development of ion chromatography methods that
use fewer chemicals and generate less waste. This aligns with sustainability goals in
medical device manufacturing. Modern ion chromatography systems often include built-
in validation and compliance features to assist laboratories in meeting regulatory
requirements, such as FDA and ISO standards. This factor will help in the development
of Global lon Chromatography Market.

Increasing Pharmaceutical and Biotechnology Applications

Both pharmaceuticals and biotechnology companies utilize ion chromatography to
assess the quality of materials used in drug manufacturing and bioprocessing. This
includes the analysis of raw materials, excipients, and additives for purity, contaminants,
and compliance with pharmacopeial standards. Biopharmaceuticals, including
monoclonal antibodies and recombinant proteins, often require rigorous analysis to
ensure their safety, efficacy, and purity. lon chromatography is employed for the
analysis of ionic impurities, such as ions and counterions, in biopharmaceutical
formulations. In pharmaceutical and biotechnology industries, ion chromatography is
utilized for method validation and verification studies, which are essential for ensuring
the reliability and accuracy of analytical methods used in product development and
manufacturing.

Stability testing is crucial in both pharmaceutical and biotechnology sectors to evaluate
the shelf life and stability of drug products and biologics. lon chromatography helps
assess the degradation of ionic species over time, providing valuable data for
formulation improvements. Pharmaceutical and biotechnology companies must validate
the cleanliness of equipment and surfaces used in manufacturing and bioprocessing.
lon chromatography is employed to detect and quantify residues of cleaning agents and
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detergents. High-purity water is a critical component in pharmaceutical and
biotechnology processes. lon chromatography is used to monitor and control the quality
of water used in drug manufacturing, ensuring that it meets the required standards and
does not introduce contaminants. Many pharmaceutical formulations include ionic
compounds, such as salts and buffers. lon chromatography is used to analyze the
composition and stability of these formulations, helping ensure drug efficacy and safety.
In biotechnology, ion chromatography is employed for the analysis of biological and cell
culture media to determine the presence of ions and nutrients that are essential for cell
growth and product formation. lon chromatography is used to analyze the electrolyte
composition of intravenous (IV) solutions and infusion fluids, ensuring that they are
suitable for patient use. Both industries engage in extensive research and development
activities to develop new drugs, biologics, and therapies. lon chromatography plays a
vital role in supporting research efforts by providing accurate analytical data on ions and
polar compounds. This factor will pace up the demand of Global lon Chromatography
Market.

Advanced Instrumentation

Advanced instrumentation in medical device ion chromatography refers to the use of
sophisticated and cutting-edge equipment, components, and features in ion
chromatography systems to enhance the accuracy, sensitivity, efficiency, and usability
of the technique in medical device-related applications. These advancements are
crucial for meeting the stringent quality control and regulatory requirements of the
medical device industry. Advanced ion chromatography systems incorporate high-
performance columns that are designed for optimal separation efficiency and resolution.
These columns use advanced materials and technologies to improve separation
capabilities, leading to more accurate and reliable results. lon chromatography systems
are equipped with advanced suppression techniques, such as chemical and electrolytic
suppression, which convert ions in the eluent into non-conductive species. These
techniques enhance sensitivity and allow for the analysis of a wider range of ions.
Modern ion chromatography instruments offer multi-mode detection capabilities,
allowing users to choose from various detection methods, including conductivity,
amperometric, and UV-Vis detection. This flexibility enables the analysis of different
analytes and compounds. Advanced detectors, such as high-sensitivity conductivity
detectors and electrochemical detectors, offer improved sensitivity and selectivity for the
detection of ions and polar compounds in medical device materials. These detectors are
essential for trace-level analysis. lon chromatography systems often feature automated
sample handling capabilities, including auto-samplers and robotic sample changers.
Automation streamlines workflows, reduces operator error, and increases sample
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throughput.

Some ion chromatography systems are equipped with online sample preparation
modules that can perform tasks such as sample dilution, filtration, and preconcentration,
further enhancing the analytical capabilities and efficiency of the system. Advanced
software packages provide intuitive instrument control, data acquisition, and data
analysis capabilities. These software solutions are designed to simplify method
development, data interpretation, and compliance with regulatory requirements.
Advanced ion chromatography systems allow for gradient elution, where the
composition of the eluent is varied during the analysis. Gradient elution enhances
separation performance and allows for the analysis of complex samples. Some ion
chromatography systems are designed for low-flow and micro-flow applications. These
systems reduce the consumption of eluents and chemicals, making them more cost-
effective and environmentally friendly. The coupling of ion chromatography with other
analytical techniques, such as mass spectrometry (IC-MS), provides comprehensive
information about the composition of medical device materials, including both ions and
non-ionic compounds. Advanced instrumentation often includes built-in validation and
compliance features, facilitating the validation and qualification of ion chromatography
methods for use in regulated environments. Some advanced systems allow for remote
monitoring and control, enabling users to access and manage instrument operations
and data from remote locations. This factor will accelerate the demand of Global lon
Chromatography Market.

Key Market Challenges
Sample Complexity

Medical devices can be made from a wide range of materials, including polymers,
metals, ceramics, and composites. Each material may introduce a different set of ions,
impurities, and potential contaminants that need to be analyzed. Medical device
materials can contain both ionic and non-ionic compounds, making it necessary to
develop methods that can simultaneously analyze a broad spectrum of analytes.
Medical devices must be free of contaminants, residues from manufacturing processes,
and cleaning agents. Detecting and quantifying these substances can be challenging,
as they may exist in trace amounts and can vary from batch to batch. Some medical
devices are designed to interact with biological systems, such as implantable devices
and drug delivery systems. Analyzing these devices may involve working with complex
biological matrices, adding another layer of complexity. The medical device industry is
heavily regulated, and there are stringent requirements for analytical methods used for
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quality control and validation. Ensuring compliance with regulatory standards while
dealing with sample complexity can be demanding. Robust method development is
essential to address sample complexity. Researchers and analysts must design
analytical methods that can effectively separate, detect, and quantify the target ions and
compounds in complex matrices. Consider combining ion chromatography with other
techniques, such as mass spectrometry (IC-MS), to gain additional information and
increase the ability to identify and quantify complex analytes.

Costs Associated

The purchase of ion chromatography instruments can involve a significant upfront cost.
High-quality ion chromatography systems equipped with advanced features and
detectors may be expensive, which can be a barrier for smaller laboratories or
organizations with budget constraints. lon chromatography requires a range of
consumables and reagents, including separation columns, suppressors, eluents, and
calibration standards. The cost of these consumables can add up over time, particularly
for laboratories with high sample throughput. Regular maintenance and calibration are
essential to ensure the accuracy and reliability of ion chromatography systems.
Maintenance costs can include technician fees, spare parts, and instrument downtime
during servicing. Training personnel to operate and maintain ion chromatography
equipment effectively can be costly. Skilled analysts are needed to develop methods,
troubleshoot issues, and interpret results accurately. Proper disposal of chemical waste
generated during ion chromatography analysis may incur disposal fees. This is
especially relevant for laboratories in regions with stringent environmental regulations.
Developing and validating new ion chromatography methods can be time-consuming
and may require the use of additional reagents and standards for method optimization
and validation. High sample throughput can result in increased operating costs due to
higher consumable usage and more frequent maintenance. Laboratories must balance
throughput requirements with operational costs. lon chromatography instruments
require a stable power supply, and energy consumption can contribute to operational
costs, particularly in larger laboratories with multiple instruments.

Key Market Trends
Miniaturization and Portability
The development of smaller, more compact ion chromatography instruments has

enabled their integration into laboratories with limited space. Miniaturized systems are
especially attractive for point-of-care testing and mobile healthcare settings, where
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space is often a constraint. Miniaturized ion chromatography systems are being
explored for point-of-care and bedside testing in clinical settings. These systems can
offer rapid, on-site analysis, facilitating quicker decision-making in healthcare
diagnostics and patient care. Portable ion chromatography systems are designed for
field deployments, allowing for on-site analysis in environments such as environmental
monitoring, water quality testing, and remote healthcare clinics. These instruments are
rugged and can withstand harsh conditions. Some portable ion chromatography
systems are equipped with remote monitoring and telemetry capabilities, enabling real-
time data transmission to central laboratories or healthcare providers. This enhances
the ability to monitor patient health remotely. Portable ion chromatography systems
often incorporate battery-powered operation, reducing the reliance on a stable power
supply. This feature is particularly valuable in remote or resource-limited settings.
Miniaturized and portable systems are designed with user-friendly interfaces and
simplified operation to make them accessible to a broader range of users, including
healthcare professionals who may not have extensive analytical chemistry expertise.

Segmental Insights
Technology Insights

In 2022, the Global lon Chromatography Market largest share was held by lon-
exchange Chromatography segment and is predicted to continue expanding over the
coming years. lon-exchange chromatography is a versatile analytical technique used for
the separation and quantification of ions and polar molecules. It can be applied to a
wide range of samples, making it suitable for various industries, including
pharmaceuticals, environmental analysis, food, and beverages, and more. lon-
exchange chromatography is particularly well-suited for the analysis of ions, including
anions and cations, making it essential for industries that need precise ion analysis. For
example, it is commonly used for the determination of ions in water quality testing,
pharmaceutical formulations, and chemical process monitoring. This chromatography
technique excels at separating ions based on their charge and size, providing accurate
results in complex matrices. It is valuable for identifying and quantifying ions in mixtures
and complex samples.

Application Insights

In 2022, the Global lon Chromatography Market largest share was held by Chemicals
Industry segment in the forecast period and is predicted to continue expanding over the
coming years. The chemicals industry places a strong emphasis on quality control and
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product purity. lon chromatography is a valuable analytical technique for assessing the
composition of chemical products and ensuring that they meet strict quality standards.
lon chromatography is used to monitor chemical processes, detect impurities, and
ensure the consistency of chemical production. This helps in maintaining product quality
and process efficiency. Many chemicals are subject to regulatory requirements related
to environmental impact and safety. lon chromatography is employed to analyse and
guantify specific ions and contaminants in chemicals to ensure compliance with these
regulations. Chemical manufacturing facilities may need to monitor and control the
release of chemicals into the environment. lon chromatography is employed for
environmental monitoring to track the presence of ions and contaminants in wastewater
and emissions.

Regional Insights

The North America region dominates the Global lon Chromatography Market in 2022.
North America, particularly the United States, is home to many leading companies and
research institutions in the field of analytical chemistry and chromatography. The region
has a strong tradition of investing in research and development, leading to the
development of cutting-edge ion chromatography technologies and applications. North
America has a large and diverse industrial base, including pharmaceutical, chemical,
and environmental sectors. These industries rely heavily on ion chromatography for
quality control, environmental monitoring, and research purposes. The presence of
numerous pharmaceutical companies and regulatory agencies in the U.S. drives the
demand for ion chromatography systems. North America, particularly the United States
and Canada, has stringent environmental regulations that require accurate and reliable
analysis of environmental samples, including water and soil. lon chromatography is
widely used for compliance testing and monitoring in these regions.

Recent Developments

In May 2022, A new ion chromatography tandem mass spectrometry (IC-MS/MS)
workflow solution for the regulatory compliant, economical, and reliable analysis of
guaternary ammonium pesticides (Quats) is now available from Thermo Fisher
Scientific Inc., the global leader in providing science services. The four cationic
pesticides diquat, paraquat, mepiquat, and chlormequat can be determined and
guantified with ease and accuracy using the new Thermo Scientific Dionex lonPac
CS21-Fast-4m ion exchange column. These extremely polar, irreversibly charged
compounds have historically needed sophisticated procedures with a significant risk of
guantification mistakes, making them notoriously difficult to analyse.

lon Chromatography Market — Global Industry Size, Share, Trends, Opportunity, and Forecast, 2018-2028 Segmente...


https://marketpublishers.com/report/life_sciences/healthcare/ion-chromatography-market-v-global-industry-size-share-trends-opportunity-n-forecast-2018-2028-segmented-by-technology-ion-exchange-chromatography.html

. +44 20 8123 2220
Market Publishers info@marketpublishers.com

In July 2022, Bio-Rad Laboratories has launched its EconoFit Low-Pressure Prepacked
Chromatography Column Packs. The EconoFit columns are designed for resin
screening, allowing customers that are developing protein purification workflows to
select the optimal chemistry for different targets. Customers may easily screen resins
and choose the best chemistry for various target molecules thanks to Bio-Rad's
EconoFit Columns' extensive assortment of resins in a prepacked package. The new
packs feature mixed-mode, cation, and anion exchange resin columns in addition to a
pack made specifically for the purification of His-tag proteins. With Bio-Rad's NGC
Chromatography Systems and other widely used chromatography systems, the
practical, simple-to-use, and disposable column format is totally compatible. Sizes for
columns range from 1 ml to 5 ml.

In August 2022, launch of a small ion chromatography system by Thermo Fisher
Scientific to expedite water analysis. The new Dionex Easion ion chromatography
system from Thermo Scientific is intended to be a user-friendly tool that produces
repeatable findings and great resolution for routine anion and cation analyses of
drinking water while keeping operating expenses to a minimum. With preconfigured
analysis kits available, the system may be quickly and easily set up and operated with
just a simple dilution of eluent and suppression concentrations. The Dionex Easion IC
system is pre-configured with columns, a suppressor, and consumables needed to carry
out IC separations. Because of the system's straightforward construction, ordinary I1C
techniques can be operated by users of various skill levels without the need for
additional pumps or equipment.

Key Market Players

Agilent Technologies Inc.
Bio-Rad Laboratories Inc.

GE Healthcare

Metrohm AG

Mitsubishi Chemical Corporation

Perkin Elmer Inc.
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Shimadzu Corporation
Thermo Fisher Scientific
Tosoh Corporation
MembraPure GmbH
Report Scope:
In this report, the Global lon Chromatography Market has been segmented into the
following categories, in addition to the industry trends which have also been detailed
below:
lon Chromatography Market, By Technology:
lon-exchange Chromatography
lon-exclusion Chromatography
lon-pair Chromatography
lon Chromatography Market, By Application:
Environmental Testing
Pharmaceutical Industry
Food Industry
Chemicals Industry
Other Applications
Global lon Chromatography Market, By region:

North America

United States
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Canada
Mexico
Asia-Pacific
China
India
South Korea
Australia
Japan
Europe
Germany
France
United Kingdom
Spain
Italy
South America
Brazil
Argentina
Colombia

Middle East & Africa
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South Africa
Saudi Arabia

UAE

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global
Nuclear Medicine Therapeutics Market.

Available Customizations:

Global lon Chromatography Market report with the given market data, Tech Sci
Research offers customizations according to a company's specific needs. The following
customization options are available for the report:

Company Information

Detailed analysis and profiling of additional market players (up to five).
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