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Abstracts

According to our (Global Info Research) latest study, the global Intraoperative Mass

Spectrometry System market size was valued at US$ 20.76 million in 2025 and is

forecast to a readjusted size of US$ 53.52 million by 2032 with a CAGR of 13.9% during

review period.

Intraoperative Mass Spectrometry Systems are specialized analytical systems designed

to provide rapid molecular information from tissue or other biological material during

surgical procedures, supporting tissue identification, tumor characterization, surgical

margin assessment, molecular biomarker detection, and intraoperative decision

support. A typical system combines a mass spectrometer with an intraoperative

sampling or ionization interface, data-processing software, spectral libraries, and

dedicated accessories. The market encompasses integrated intraoperative mass

spectrometry systems, dedicated sampling modules connected to existing mass

spectrometry platforms, compact or portable mass spectrometry configurations, and

associated analytical software. Major technology routes include Rapid Evaporative

Ionization Mass Spectrometry (REIMS), Desorption Electrospray Ionization Mass

Spectrometry (DESI-MS), laser-based mass spectrometry, and other ambient or direct-

sampling mass spectrometry approaches. Current clinical research is concentrated in

oncology and neurosurgery, including brain, breast, gastrointestinal, endocrine, and

other solid-tumor procedures. The market remains at an early commercialization and

clinical-translation stage: commercially available REIMS configurations are still

designated for research use, while several newer handheld and compact approaches

continue to undergo clinical validation and medical-device development.
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Key Findings

The industry-wide gross margin is approximately 45%–60%.REIMS remains the

most clinically advanced technology route for real-time intraoperative mass

spectrometry.

Integrated intraoperative mass spectrometry systems remain the primary high-

value product form.

Cancer surgery remains the largest application area, with brain tumors, breast

cancer, and gastrointestinal tumors representing the main clinical research

fields.

North America and Europe continue to lead in technology development and

clinical validation, while China is accelerating development in compact mass

spectrometry and intraoperative glioma applications.

Non-destructive handheld sampling, compact mass spectrometry, automated

spectral analysis, and integration with minimally invasive and robotic surgery are

becoming major technology trends.

Market Trends

The industry is moving from conventional ex vivo tissue profiling toward direct, online

and minimally disruptive intraoperative analysis. REIMS can generate molecular profiles

directly from electrosurgical aerosol, while handheld liquid-extraction and laser-based

approaches aim to reduce tissue damage and expand compatibility with delicate

anatomy and minimally invasive procedures. At the same time, compact instruments are

becoming strategically important because conventional high-resolution mass

spectrometers impose substantial requirements for space, vacuum infrastructure,

technical support and operating-room integration.

A second major trend is the transition from simple spectral acquisition to clinically

interpretable decision-support platforms. Competitive differentiation is increasingly

determined by validated tissue libraries, automated classification models, data-

processing speed, workflow integration and reproducibility across institutions rather than

mass-analyzer performance alone. Integration with machine learning, imaging
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technologies and multi-omics information is expected to increase the clinical value of

intraoperative MS, particularly for tumor subtyping and molecularly guided surgery.

Market Dynamics

Drivers

The primary demand driver is the need for faster and more information-rich

intraoperative assessment than conventional workflows can provide in selected surgical

procedures. Mass spectrometry can produce molecular signatures within seconds or

minutes and has demonstrated potential for differentiating malignant from normal tissue,

identifying tumor subtypes and assessing molecular biomarkers without relying solely

on conventional morphology. The increasing importance of precision oncology,

maximum safe tumor resection and molecular classification is therefore expanding the

addressable research and clinical-development base.

Restraints

Routine adoption remains constrained by high capital requirements, instrument

footprint, vacuum and maintenance requirements, specialist personnel, contamination

control, operating-room compatibility and the need to construct sufficiently large and

diverse spectral databases. Clinical evidence is also uneven across technologies:

although multiple approaches have demonstrated strong analytical performance, a

significant portion of the evidence remains ex vivo or single-center, limiting immediate

translation into standardized hospital purchasing.

Opportunities

The most attractive opportunity is the transition from research-use systems to regulated

clinical products. Successful registration would shift demand from project-based

academic procurement toward repeatable hospital installation and could create

recurring revenue streams from sterile sampling components, dedicated reagents,

software, databases and service contracts. Compact mass spectrometry is another

important opportunity because reducing instrument footprint and simplifying operation

can lower the infrastructure barrier for operating rooms. China’s development of

compact-MS-based intraoperative glioma testing illustrates the potential for localized

clinical pathways outside the traditional high-end analytical-instrument architecture.
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Challenges

Clinical generalizability remains the central industry challenge. Tissue spectra vary with

tumor heterogeneity, tissue composition, sampling conditions, surgical energy settings,

patient population and instrument configuration, requiring multicenter databases and

standardized acquisition protocols before algorithms can be deployed reliably across

hospitals. Vendors must also demonstrate that intraoperative MS provides actionable

incremental value relative to frozen-section pathology, fluorescence guidance, Raman-

based technologies and other emerging intraoperative diagnostic approaches rather

than simply providing additional molecular information.

Industry Chain Analysis

The upstream industry chain includes mass analyzers, vacuum systems, ion optics,

pumps, detectors, electrosurgical or laser sampling devices, ambient-ionization

components, tubing and fluidics, electronics, computing hardware and analytical

software. High-resolution TOF and Orbitrap-class instruments remain important host

platforms for several current intraoperative approaches, while miniature mass analyzers

represent an emerging alternative. The midstream layer integrates the analytical

instrument with sampling devices, ionization interfaces, spectral libraries, classification

algorithms and operating-room-compatible hardware. Downstream demand is

concentrated in academic medical centers, cancer centers, neurosurgical hospitals,

translational medicine institutes and other high-complexity surgical facilities.

Value Chain Analysis

Value creation is concentrated in four areas: the core mass spectrometry platform, the

proprietary sampling and ionization interface, validated molecular databases and

algorithms, and clinical workflow/regulatory validation. As systems move toward routine

clinical use, the value structure is expected to become less dependent on one-time

analytical-instrument sales and more dependent on integrated clinical solutions.

Disposable probes, sampling tips, dedicated kits, software subscriptions, database

updates, service contracts and application-specific algorithms could therefore become

increasingly important recurring-revenue components. Companies capable of controlling

both hardware integration and clinically validated interpretation are structurally better

positioned than suppliers offering only generic mass spectrometry hardware.
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Segment Insights

By technology route, REIMS is currently the most clinically developed online approach

because it enables direct analysis of electrosurgical aerosol and rapid tissue

classification, while DESI-MS maintains a strong position in tissue profiling and ex vivo

or in situ analysis. Laser-based technologies and other ambient-ionization approaches

remain smaller but provide differentiated advantages in non-contact sampling, tissue

preservation or specific surgical settings. Handheld liquid-extraction technologies

represent an important emerging route because they enable non-destructive tissue

interrogation and can potentially be adapted to minimally invasive surgery.

By product architecture, integrated intraoperative mass spectrometry systems account

for the highest-value installations, while dedicated sampling modules connected to

existing mass spectrometers reduce the need to develop a complete analyzer platform.

Compact and portable systems remain smaller in installed base but are strategically

important for lowering space, workflow and infrastructure requirements. By application,

cancer surgery remains the largest field, with neurosurgery representing one of the

most technically attractive areas because real-time molecular information can support

both tumor classification and preservation of functionally important normal tissue.

Downstream Market Opportunities

Brain-tumor surgery represents one of the clearest near-term opportunities.

Intraoperative mass spectrometry can provide information beyond conventional tissue

morphology, including metabolic biomarkers associated with molecular tumor

classification. Compact-MS research in glioma has demonstrated rapid IDH mutation

assessment using 2-hydroxyglutarate-related metabolic information, establishing a

potential pathway toward molecular pathology directly within the surgical workflow.

Broader solid-tumor surgery provides the larger long-term opportunity. Breast, thyroid,

parathyroid, pancreatic, colorectal, gynecologic and other procedures have already

been investigated with REIMS, DESI-MS or handheld approaches. Future expansion

will depend on whether these technologies can deliver reproducible margin assessment

and tissue classification without materially extending operating time. Robotic and

laparoscopic integration could further expand the addressable market by allowing

molecular sensing to be incorporated into minimally invasive surgical instruments.
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Regional Insights

North America remains a leading center for intraoperative mass spectrometry

development because of its concentration of high-resolution mass spectrometry

technology, major academic medical centers, cancer research programs and handheld

sampling innovation. Clinical translation in the region is particularly active in breast,

endocrine, pancreatic and other oncologic applications. Europe retains a strong position

through the historical development of REIMS/iKnife, ambient mass spectrometry

research and multicenter surgical studies. These two regions currently form the primary

technology and clinical-validation clusters.

Asia-Pacific is developing from a smaller commercial base but offers increasing

localization potential. China is the most visible emerging market in the region, with

compact mass spectrometry being applied to rapid intraoperative IDH mutation testing

in glioma and progressing through clinical-development pathways. Japan and other

developed Asian markets have substantial conventional mass spectrometry capabilities,

but dedicated intraoperative system commercialization remains more limited. The

regional growth opportunity therefore depends less on existing installed mass

spectrometry capacity and more on successful conversion of research platforms into

clinically deployable products.

Competitive Landscape Analysis

The competitive landscape remains highly concentrated by technology route rather than

by conventional broad-line medical-device scale. North America has advantages in high-

resolution mass spectrometry platforms, handheld sampling technologies and clinical-

research ecosystems; Europe retains a strong position in REIMS-related development

and surgical mass spectrometry research; China is building a differentiated position

around compact instruments and localized neurosurgical applications. Japan has a

strong analytical-instrument manufacturing base but currently shows a more limited

presence in dedicated intraoperative commercial systems.

Competition is expected to shift from instrument specifications toward complete clinical

solutions. The critical competitive assets will increasingly include proprietary sampling

technology, compatibility with surgical workflow, size and quality of validated tissue

databases, automated interpretation, regulatory progress, multicenter clinical evidence,
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service capability and cost per procedure. Because the market remains early-stage,

technology leadership does not yet translate directly into stable market-share

leadership, and the competitive structure may change materially as the first broadly

regulated clinical systems reach commercialization.

Report Scope

This report is a detailed and comprehensive analysis for global Intraoperative Mass

Spectrometry System market. Both quantitative and qualitative analyses are presented

by manufacturers, by region & country, by Technology Route 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 Intraoperative Mass Spectrometry System market size and forecasts, in

consumption value ($ Million), sales quantity (Units), and average selling prices (K

US$/Unit), 2021-2032

Global Intraoperative Mass Spectrometry System 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 Intraoperative Mass Spectrometry System market size and forecasts, by

Technology Route and by Application, in consumption value ($ Million), sales quantity

(Units), and average selling prices (K US$/Unit), 2021-2032

Global Intraoperative Mass Spectrometry System 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
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To assess the growth potential for Intraoperative Mass Spectrometry System

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 Intraoperative Mass Spectrometry System

market based on the following parameters - company overview, sales quantity, revenue,

price, gross margin, product portfolio, geographical presence, and key developments.

Key companies covered as a part of this study include Waters Corporation, Thermo

Fisher Scientific, Prosolia Inc., PURSPEC Technologies, Bruker Corporation, Shimadzu

Corporation, JEOL Ltd., Agilent Technologies, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Intraoperative Mass Spectrometry System market is split by Technology Route and by

Application. For the period 2021-2032, the growth among segments provides accurate

calculations and forecasts for consumption value by Technology Route, and by

Application in terms of volume and value. This analysis can help you expand your

business by targeting qualified niche markets.

Market Segmentation

Market segment by Technology Route

Rapid Evaporative Ionization Mass Spectrometry (REIMS)

Desorption Electrospray Ionization Mass Spectrometry (DESI-MS)

Laser-based Mass Spectrometry

Others
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Market segment by Detection Objective

Tissue Identification

Tumor Classification

Molecular Biomarker Detection

Others

Market segment by Application

Brain Tumor Surgery

Cancer Surgery

Surgical Margin Assessment

Others

Major players covered

Waters Corporation

Thermo Fisher Scientific

Prosolia Inc.

PURSPEC Technologies

Bruker Corporation

Shimadzu Corporation

JEOL Ltd.
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Agilent Technologies

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)

Chapter Outline

Chapter 1, to describe Intraoperative Mass Spectrometry System product scope, market

overview, market estimation caveats and base year.

Chapter 2, to profile the top manufacturers of Intraoperative Mass Spectrometry

System, with price, sales quantity, revenue, and global market share of Intraoperative

Mass Spectrometry System from 2021 to 2026.

Chapter 3, the Intraoperative Mass Spectrometry System competitive situation, sales

quantity, revenue, and global market share of top manufacturers are analyzed

emphatically by landscape contrast.

Chapter 4, the Intraoperative Mass Spectrometry System 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 Technology Route and by Application, with

sales market share and growth rate by Technology Route, by Application, from 2021 to

2032.
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Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with sales

quantity, consumption value, and market share for key countries in the world, from 2021

to 2026.and Intraoperative Mass Spectrometry System market forecast, by regions, by

Technology Route, 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

Intraoperative Mass Spectrometry System.

Chapter 14 and 15, to describe Intraoperative Mass Spectrometry System sales

channel, distributors, customers, research findings and conclusion.
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