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Fourier transform infrared microscopy (FTIR microscopy)

Infrared radiation lies in an energy
range that is absorbed by molecu-
lar bonds through vibrational ex-
citation. The absorption bands and
spectra are characteristic of the ex-
amined organic material, providing
a molecular fingerprint. The RMS
Foundation has an FTIR microscope
for the characterization and identi-
fication of organic materials. It ena-
bles the study of small particles and
fibers (down to 30 microns), and
their identification based on a spec-
tral library with more than 25,000
reference spectra.

Figure 1: Bruker LUMOS FTIR microscope for mea-
surements in transmission, reflection and ATR, cou-
pled with a Macro Unit for large samples.

The FTIR microscope can be operated in
the three measuring modes; ATR (Attenu-
ated Total Reflection), transmission, and
reflection. For the investigation of larger
samples an additional conventional FTIR
spectrometer (Macro Unit) is connected to
the microscope (Figure 1). The chemical
composition of inhomogeneous structures
can be visualized by mapping the sample

through stage motorization in the x/y/z di-
rections.

Example 1: Ultrahigh molecular weight
polyethylene (UHMWPE) has been used
for many years in orthopedics for acetabu-
lar components. However irradiated UH-
MWPE has a poor long-term resistance to
oxidation when in the presence of oxygen.
By adding small amounts of vitamin E as
an antioxidant, the free radicals are satu-
rated. This stabilizes the material by pre-
venting oxidative damage. Figure 2 shows
an oxidation index depth profile - collected
according to ASTM F2102 - of an explant
from conventional UHMWPE (non-stabi-
lized) with strong oxidation of the mate-
rial. The oxidation index is the ratio of the
absorbance peaks at 1720 cm' normal-
ized to the reference peak at 1370 cm'.
The greatest damage occurred at a depth
of 0.4 mm, since the compressive stresses
are greatest below the articular surface.

Example 2: Unknown fibers on the sur-
face of an implant were identified in the
FTIR microscope as nylon (polyamide 66,
Figure 3). It was then possible to determine
their origin and to solve the problem of
contamination.
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Figure 2: Oxidation index depth profile measured
on an implant made of UHMWPE.
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Figure 3: Image of the measurement surface and corresponding FTIR spectrum of a nylon fiber.
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Device
FTIR microscope Bruker LUMOS

Analysis options:

® PMI analysis (Positive Material
Identification) of organic ma-
terial (bulk solids, powders,
liquids) in accordance with

ASTM F1252.

Investigation of layered struc-
tures such as; packaging, po-
lymer laminates, and chips in
paint and lacquer.

Identification of small organic
particles, fibers, or contamina-
tion on surfaces.

Quantitative component analy-
sis of organic substances.

Oxidation Index and Trans-Vi-
nylene Yield as determined by
ASTM F2102 / F2381.

Feel free to contact us re-
garding your specific requi-
rements. We are happy to
answer your questions.

Contact for FTIR microscopy:

Fabrizio Bigolin
Phone +41 (0)32 644 20 23
fabrizio.bigolin@rms-foundation.ch

More information as well as
our service cataloque can
be found on our website.

The RMS Foundation has been
certified according to ISO 9001
and is an ISO/IEC 17025 accre-
dited laboratory type C.

Subscribe to our mail-
ing list and read more
RMS newsletters cov-

ering other topics.
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