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INTRODUCTION

The use of attenuated total reflectance
(ATR) microscopy has made infrared
spectroscopic sample handling faster 
and easier. By simply bringing the ATR 
objective into contact with the sample and
aperturing to the desired area, we can
quickly generate high quality spectra of 
a wide variety of samples. 

Samples with a hardness greater than
that of the ATR crystal may alter the 
surface quality of the ATR crystal. By using
a diamond ATR objective we are able to
eliminate any problem of crystal damage
from the sample.

PROBLEM

A health care products manufacturer
needs to determine the short and long
term effect of fluoride dental rinse on
teeth. To study the differences in treated
and untreated teeth we must be able to
detect the fluoride on the surface of the
sample tooth.

SOLUTION

Teeth were embedded in epoxy and cross-
sectioned. The cut surface was then
exposed repeatedly to a dental rinse 
containing fluoride. Infrared spectra were
collected using a Nicolet Magna-IR®

spectrometer interfaced to a Nic-Plan™

infrared microscope. The Spectra-Tech
Diamond ATR objective1 was used for all
spectral measurements. Spectra were 
collected from a circular area 42 Microns in
diameter. Spectral resolution was set to 8
cm-1 with a 1 minute data collection time.

Figure 1 shows the Diamond ATR infrared
spectrum of an untreated tooth sample.

Treated teeth samples were found to
produce a spectral band on the high 
frequency side of the main absorbance at
1005 cm-1 in the untreated tooth spectra.
Figure 2 shows this band is clearly 
measured at 1107 cm-1 after subtraction of
the untreated tooth spectrum in Figure 1.

CONCLUSION

High quality infrared spectra may be obtained
quickly and easily from hard samples by
using a Diamond ATR objective on an
infrared microscope. No sample prepara-
tion is required for the infrared analysis.
Fluoride treatment of teeth produces an
infrared absorbance readily detectable
through the use of a infrared microscope
coupled to an FT-IR spectrometer.

1. Nicolet/Spectra-Tech Specification Sheet, 
P/N 169-715400. ATR Microscopy.

Magna-IR is a registered trademark and Nic-Plan is a
trademark of Nicolet Instrument Corporation. 
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