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Qualitative Analysis of Gallstone by IRXross™

Highlights

« Minimal sample preparation for gallstones analysis by using FTIR IRXross with QATR-10™

+ Rapid measurement of gallstones is possible with LabSolutions™ IR software

+ Accurate identification of the spectrum against the NICODOM IR Kidney Stones Library
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Introduction

Gallstones are solid deposits that develop in the
gallbladder or bile ducts when components of bile
undergo hardening and crystallization. Bile is a
complex fluid composed of water, cholesterol, fats, bile
salts, and proteins. Under normal physiological
conditions, bile dissolves cholesterol. However, when
cholesterol levels exceed the bile’s ability to dissolve
them, precipitation occurs and stones develop.

Gallstone disease is a common gastrointestinal
disorder and represents a major cause of abdominal
pain and emergency surgical intervention, affecting
approximately 6% of the global population according to
recent studies!'l. The predominant form of gallstones,
known as cholesterol gallstones, consists mainly of
cholesterol in crystalline forml2. The molecular
structure of cholesterol (C,;H,0) is shown in Fig. 1.
Accurate identification of gallstone composition is
relevant because it aids in understanding the
underlying pathophysiology and supporting appropriate
treatment or research purposes.

HO/
Fig. 1 Molecular structure of cholesterol

Fourier-transform infrared (FTIR) spectroscopy is a
rapid, non-destructive analytical technique widely
used to determine the organic and inorganic
composition of samples by measuring their infrared
absorption patterns.

In this technology brief, the workflow for analyzing
gallstone samples using attenuated total reflection
(ATR), ATR-FTIR is presented, followed by an
overview of the composition identification process
using an FTIR spectral library search.



NICODOM IR Library

The NICODOM FTIR Spectra Libraries are popular
powerful tools for FTIR spectroscopy applications in
the field of environmental analysis, fundamental
research, education, manufacturing QC or forensic labs
worldwide. Having an extensive spectra library for
gallstone and kidney stone since 2006 provides a basis
for fast and reliable identification purposes. In this
study, the IR Kidney Stone Library was utilized.

Sample Preparation

For this experiment, the gallstone sample as shown in
Fig. 2 was obtained from a medical laboratory clinic in
the Philippines. Since the gallstone sample comes in
fine pieces, minimal sample preparation was required
prior to ATR measurement.

Fig. 2 Gallstone sample

Analysis Conditions

The sample was measured using IRXross and QATR-
10 accessory with a diamond prism by LabSolutions IR
software. The instrument and analytical conditions
were specified under Table 1.

Table 1 Instrument & Analytical Conditions

Instrument IRXross, QATR-10

Resolution 4 cm!
Accumulation 45 times
Wavelength Range 4000 - 400 cm™!
Apodization Function Happ-Genzel

Detector DLATGS
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Identification Analysis

ATR correction was performed to the measured
spectrum in LabSolutions IR to ensure compatibility
with the transmission-based FTIR library. From the
overlaid spectra library searched results in Fig 3, the
corrected spectrum showed a strong match to a
cholesterol-type  gallstone, indicated by the
characteristic -OH and —CH absorption bands.
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Fig. 3 Overlayed IR spectra of cholesterol gallstone
Conclusion

ATR-FTIR acquisition of the gallstone by QATR-10 and
IRXross system enabled rapid spectral measurement.
A cholesterol type of gallstone was precisely identified.
This qualitative insights of material compositions would
be beneficial for further research purposes.

Acknowledgement

We extend our appreciation to our colleagues at
Shimadzu Philippines Corporation for conducting the
library search with NICODOM IR Kidney Stone Library.

References

[1] Analysis of stones formed in the human gall bladder using
advanced spectroscopic techniques, Retrieved from:
https://pmc.ncbi.nim.nih.gov/articles/PMC7311631/
[Accessed: 30 Dec 2025]

[2] Global Epidemiology of Gallstones in the 21st Century,
Retrieved from:
https://www.cghjournal.org/action/showPdf?pii=S1542-
3565%2824%2900205-2 [Accessed: 30 Dec 2025]

Shimadzu (Asia Pacific) Pte Ltd.
www.shimadzu.com.sg

G SHIMADZU

Excellence in Science

EC-2522 First Edition: Feb 2026

For Research Use Only. Not for use in diagnostic procedures.

This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.

Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation,
its subsidiaries or its affiliates, whether or not they are used with trademark symbol “TM" or "®"

Third-party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether
or not they are used with trademark symbol “TM" or *®"
Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The contents of this publication are provided to you “as is” without warranty of any kind and are subject to change without notice.
Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to the use of this publication


https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7311631/
https://www.cghjournal.org/action/showPdf?pii=S1542-3565%2824%2900205-2
https://www.cghjournal.org/action/showPdf?pii=S1542-3565%2824%2900205-2
https://www.cghjournal.org/action/showPdf?pii=S1542-3565%2824%2900205-2
https://www.cghjournal.org/action/showPdf?pii=S1542-3565%2824%2900205-2
https://www.cghjournal.org/action/showPdf?pii=S1542-3565%2824%2900205-2

- __________________________________________________________________________________________________________
Technology Brief | No. EC-2522

Read More
IRXross FTIR Spectrophotometer

The IRXross Fourier Transform Infrared (FTIR) Spectrophotometer
redefines versatility in infrared spectroscopy, seamlessly blending
exceptional performance with user-friendly operation to address a
wide range of application needs.

With a best-in-class S/N ratio of 55,000:1, high resolution, and
measurement speeds comparable to larger models, the IRXross
delivers an optimal solution for diverse and demanding applications.

Learn More

QATR-10

Attenuated Total Reflection (ATR) is a technique that enables direct
sample measurement for FTIR analysis. This method involves
pressing the sample against a high-refractive-index prism—
commonly made of diamond, zinc selenide (ZnSe), or germanium
(Ge)—and measuring the infrared spectrum using light that
undergoes total internal reflection within the prism.

The QATR-10 is a single-reflection ATR accessory designed for
seamless integration into the sample compartment. Its screw-free
design ensures smooth and effortless mounting. Equipped with a
recognition chip, the QATR-10 is automatically identified by the FTIR
upon initialization, enabling the automatic loading of specified
parameters. This feature simplifies operation, allowing even
inexperienced users to perform analyses under optimal conditions.

Learn More

IR Pilot™ Analysis Support Program

LabSolutions IR includes a total of 23 macro application
programs, streamlining the FTIR analysis process. Even
operators with no prior experience can easily analyze

W:m samples by simply selecting the analysis purpose and the
IonifestinTost | ContominentArcysis | Guansiis fralysis | FimTricknass attachment being used—eliminating the need to manually

set parameters.

The software further enhances efficiency by enabling the

R analysis of multiple samples with just a single click,
making it an ideal solution for both novice and experienced
users seeking quick and accurate results.

Learn More

Registered Program
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