
Agilent 8700 LDIR  
Chemical Imaging System
Bringing clarity and unprecedented speed to chemical imaging
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The Agilent 8700 laser direct infrared (LDIR) chemical imaging system provides  
a sophisticated new approach to chemical imaging and spectral analysis.  
Designed to be used by both experts and nonexperts alike, the 8700 LDIR provides 
a simple, highly automated approach for obtaining reliable high-definition chemical 
images of constituents on a surface.

The 8700 LDIR uses the latest quantum cascade laser (QCL) technology, coupled with rapidly scanning  
optics to provide fast, clear, high-quality images and spectral data. This technology is combined with intuitive 
Agilent Clarity software for rapid and detailed imaging of large sample areas with minimal instrument 
interaction via a simple load and go method.

The 8700 allows you to analyze more samples, in greater detail, in less time. This robust solution provides you 
with more statistical data than ever to aid in the compositional analysis of tablets, laminates, tissues, polymers, 
and fibers. With more meaningful information available, you can make more informed, faster decisions in 
product development—reducing both costs and analysis time.

What If You Could Save Time  
And Achieve Better Results?

(from left to right) the Agilent Sample Planer, Agilent 8700 chemical imaging system, and Agilent Clarity software.
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The 8700 LDIR works in either reflectance or attenuated total reflectance (ATR) mode.  
It automatically switches between these two modes by directing the incident beam to the 
appropriate objective. The movement of the sample, relative to the beam, is also fully automated. 
The 8700 LDIR has two visible channels: a large field of view camera to obtain an entire view of 
the sample and a microscope grade objective to capture high magnification detail.

Infrared light from the QCL (shown in red) is directed to the sample. Infrared light 
reflected by the sample is then directed to the detector via either of the selected 
optical paths (shown in dark blue).

In reflectance mode (solid line), infrared light from the laser is focused by the  
fast scanning objective system that is rapidly scanned back and forth. 
Concurrently, the sample is automatically moved in a plan that is perpendicular 
to the incident light. This process yields a high-quality two-dimensional chemical 
image in a remarkably short time period.

In ATR mode (dashed line), infrared light from the laser is directed onto a 
scanning mirror that rapidly moves the light across the fixed ATR element,  
which is in contact with the sample. 

The key benefits
–– Automated sample analysis

–– Ability to survey large sample areas 
and then explore smaller areas 
of interest in more detail without 
changing any optics

–– Full software control allows 
changing the field of view from 
microns to centimeters or the pixel 
size from 1 to 40 µm

–– Acquire ATR imaging data with 
pixel size as small as 0.1 μm for 
unmatched image detail and 
spectral quality

–– Rapidly identify unknowns using 
either commercial or custom 
libraries via ATR capabilities

–– Determine the relative quantities 
of each chemical in the sample,  
without complex method 
development

–– Low operating costs and 
maintenance as liquid nitrogen  
is not required

LDIR Chemical Imaging – How It Works
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The 8700 LDIR is ideal for a range of applications including pharmaceuticals, materials science 
and life science research.

Pharmaceutical
–– Quickly obtain high resolution images of the spatial distribution of  active 

pharmaceutical ingredients (APIs) and excipients in tablets. Such images 
are a powerful tool during formulation development and production 
troubleshooting.

–– Investigation of factors affecting polymorphism, crystallization and  
salt exchange.

–– Analysis of multi-layer tablets—monitor inter- and intra-layer consistency.

–– Analysis of single and multilayer coatings for consistency.

–– Correlation of drug formulations (chemical and physical structure) with 
dissolution studies.

–– Identification of extraneous particles and impurities.

–– Counterfeit drug analysis—create spectral and image databases of  
drug tablets to support anti-counterfeiting efforts. 

Accelerate pharmaceutical drug development
Problems that arise during drug formulation studies take time and resources to 
resolve. With the 8700 LDIR, an entire tablet can be quickly and easily analyzed,  
speeding up your troubleshooting process.

Formulation studies are complex and critical processes. The 8700 LDIR system 
provides high sensitivity chemical composition analysis. With this system, you 
can now quickly and easily obtain qualitative and semi-quantitative information 
about APIs (polymorphs, salts), excipients, and impurities.

The Agilent 8700 LDIR Chemical Imaging System 
Handles Both Your Routine And Challenging Applications

A high spatial resolution chemical image  
of a generic headache tablet consisting of  
three APIs (acetaminophen, aspirin and 
caffeine) and four excipients. All seven 
components were imaged across the entire 
tablet (11 mm diameter) with 10 micron pixel 
size in only 1 hour.

	45.06%	 Acetaminophen
	41.46%	 Aspirin
	 9.28%	 Caffeine
	 1.78%	 Cellulose
	 1.30%	 Sodium Lauryl Sulfate
	 1.26%	 Starch
	 0.16%	 Hypomellose

A 13 mm tablet was analyzed in 27 minutes 
at 10 µm pixel size. Polymorphs were 
identified: Carbamazepine Form I (red) and 
Carbamazepine form III (blue).

	 4.33%	 Carbamazepine form I
	11.05%	 Carbamazepine form III
	84.62%	 Cellulose
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Materials science/polymer analysis
–– Analyze packaging/laminates—rapidly image and determine layer identity  

and thickness for functional and tie (adhesive) layers, down to ~ 3 µm.

–– Rapidly identify defects within polymers and multilayer films.

–– Analyze extraneous surface particles and impurities on materials including 
semiconductors and electronic components.

–– Determine and identify the authenticity of components.

Biomedical/Life science research
–– High-quality imaging and infrared spectra of cells, tissues, cartilage, bone,  

and other biological materials.

–– Rapidly survey specimens to find and then interrogate areas of interest.

–– Analysis of biopolymer surfaces to further understand activity and support 
quality assurance.

–– Find and identify defects, impurities, and extraneous particles in biopolymer 
matrices.

A chemical image showing layers of the 
laminate sample (120 µm wide) consisting 
of polyethylene (PE), polyamide (PA), 
poly (ethylene vinyl alcohol) (P(EVOH)), 
polypropylene (PP) and polyurethane (PU).  
The thinnest layer observed was only  
2.6 µm thick.

A chemical image of a mouse brain slice 
showing lipid distribution (12 mm × 7 mm)  
at 1 µm pixel size measured in 1 hour.  
Sample courtesy of Dr. Kathleen Gough, 
University of Manitoba, Canada

Breakthrough IR Technology
Agilent’s innovative design uses quantum cascade laser (QCL) light, high 
resolution spatial imaging, and the intuitive Agilent Clarity software to create 
detailed chemical images. Unlike other QCL imaging systems that use 2D focal 
plane array (FPA) detectors, the 8700 LDIR employs a single-element electrically 
cooled detector to eliminate laser coherence artifacts from images and spectra.
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Automated. Intuitive. Fast.

Minutes Hoursvs.

A whole tablet  
can be chemically 
imaged in  
2-60 minutes

 
= Hours of  
time savings

Automated  
method creation 

Sample loading  
and automated  
initialization  

Get images fast to allow quick decision making
The instrument control and software tools of the 8700 LDIR allow both expert 
spectroscopists and trained technicians to analyze and characterize samples 
rapidly and accurately. Simply load the sample in the instrument and allow 
Agilent’s Clarity software to reveal complex statistical data in minutes.

Agilent Clarity software
The Agilent Clarity software combines the high resolution data from the 
instrument with information from a spectral library. The software produces easy 
to understand, high fidelity, spatially-resolved images. These images show which 
chemicals are located where on the sample surface. 

Key software features include:

–– Fast, easy method creation.

–– Spectral analysis including mathematical functions (e.g. variance, addition, 
averaging) and spectrum transformations.

–– Create and search spectral libraries to identify compounds, or export spectra 
for use with other third party analysis software. 

Agilent Sample Planer
The Agilent Sampler Planer is used to create a flat surface of the sample,  
ready for analysis by LDIR. It can handle samples up to 25 mm (W) x 50 mm (L)  
x 18 mm (D). The maintenance-free planer does not require a power supply,  
and has a simple manual adjustment to control sample thickness.

Simple report generation

Prepare your  
sample using  
theAgilent  
Sample Planer 5

min
5
min

2
min

minutes

Agilent Clarity  
Infrared Spectropscopy 

Software
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Agilent CrossLab: Real insight, real outcomes
CrossLab goes beyond instrumentation to bring you services, consumables, 
and lab-wide resource management. So your lab can improve efficiency,  
optimize operations, increase instrument uptime, develop user skill, and more.

Learn more: 
www.agilent.com/chem/8700-ldir 

Buy online: 
www.agilent.com/chem/store

Get answers to your technical questions and  
access resources in the Agilent Community: 
community.agilent.com

U.S. and Canada 
1-800-227-9770 
agilent_inquiries@agilent.com

Europe 
info_agilent@agilent.com

Asia Pacific 
inquiry_lsca@agilent.com


