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RESULTS CONCLUSIONS
The goal of this research Is to demon_strate the_ab|_l|ty of |r_1frared _ — _ ey—— T T — Rp—— P ——— T — OCollagen and phosphotidylcholine act as controls in this experiment
microscope technology to detect foreign material in oral tissue pmiometsr | Swicrometer | W0marometer | amicomeler - § S mierometer |10 mictoneter Couted. reflcton | Costed. reftcton | Couted. relocion | Ge, vansmission | G, nansmission | Ge. ransmission because of the guaranteed correlation between their spectra and the
biopsies using spectrum signature probing. The chemical map gkt g, ad it Light mage, & 4 &y By & & spectra of the tissue sections. (Figures 2-4; Rows 2-3)
data were then probed with stored material spectra for Sained ' ’E& &ﬁ e QForeign reference spectra showed varied and more specific correlation
correlations. In addition to variations between data acquired — g ——— 3

than the controls when probed with the oral tissue sections’ spectra.

through reflection or transmission of the infrared beam, e | Absopion || (Figures 2-4; Rows 4-8) | |
differences in the thickness of the sections were observed *High correlation between foreign reference spectra and oral tissue
Results showed that foreign reference spectra showed varied and o Collgen biopsy does not necessarily mean there is a high amount of that
ifi lati than th trol ref { material in that tissue. It could suggest that the two spectra have
mor.e.spe_C| IC correla |9ns an the ‘?0” ro r_e erence spectra, a - — high amounts of similar absorbance peaks, for example
positive linear correlation between tissue thickness and rhosshons- | Phosphoidyl-J , - KSR hydrocarbon.
correlation of reference spectra and tissue spectra, and improved -In order to be sure of the presence of foreign material, you can go
resolution of sections in transmission. s | N P - < e P | back and take individual spectra of those high correlation areas to
PDMS ol ]~ - T - 3 o [ POMS . .
=B : 2 2 confirm the presence of the material, OR
Trans Trans *You can also restrict the range of absorbance peaks that you
1.4-Poly- 1.4-Poly- . .
INTRODUCTION soprene soprene correlate between the reference material spectra and the oral tissue
_ _ o _ _ - biopsy spectra.
1 Modern pathology reporting of foreign material inclusions is PMMA QThere is a positive correlation between the thickness of the tissue
lacking.

section and the level of correlation between reference spectra, and oral
tissue spectra. As tissue section thickness increases, correlation
increases.
*You want the tissue section to be thick enough to see small
amounts of foreign material, but you do not want it so thick that any
shared absorbance peaks between the two spectra would decrease
the resolution, and thus the chance of finding these small amounts
of foreign material.
*Based on these experiments a 10 micrometer section may be too
QA single oral tissue biopsy source has been sectioned into thick t_o detect fo_reign material if one is .using the entire.absorb_ance
three different thicknesses (2, 5, and 10 micrometers). — —T 17— ee— - ‘ \ | range in comparing the reference material and the oral tissue biopsy.
) S Couted, reflecon | Coated, reflection | Coated, reflection | Ge. wansmission | Ge, ransmission | Ge. transission . B P . 1 I -Also,_ 2 or 5 micrometer may be sufficiently thick to detect foreign
dThese three sections have been placed on both coated glass T R : _, , 1 T | | material in a tissue section.
microscope slide and germanium prisms. ' e '

O A definitive identification of the material present in tissues
examined can only be achieved with a chemical signature of that
material. R Vol M e asa =R G BE | RS E | W B
4 Infrared microscopy mapping of tissue biopsies can augment
pathologists understanding of disease etiology in patients.

MATERIALS and METHODS

Figure 2: Multiple infrared chemical images of sample
3082414, section A.

Figure 3: Multiple infrared chemical images of sample
3082414, section B.
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UBiopsy sections analyzed with the infrared beam in transmission

I |
Coated glass microscope slides only permits infrared N e | m m‘l a}‘h J' L:u“\,..ﬁ, B . { | | showed better resolution than those analyzed with the infrared beam in
reflection, while germanium prisms allow both infrared reflection Tl fo | (O I | A | N B / reflection.
Absorption | | o] o lf’\ / ||H i/" W K | \ / H H 1 i
and transmission. Dl o WIRAV JIIT VT | -Looking at sections of the same thickness, probed with the same

O Infrared radiation is passed through a fixed set of points within
the predetermined map’s boundaries. Software in the computer
integrates these individual spectra into a chemical map of the
tissue section.

Q It is important to note that the individual spectrum can still be

reference sample one can see more varied and specific correlation
findings within those samples analyzed in transmission.
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Figure 4: Multiple infrared chemical images of sample

Figure 1: Outline of 3082414, section C.
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