Chemical Imaging for Histopathology: An
Emerging Route for Molecular and Structural
Analysis of Tissues
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5) Case Study: Kidney Tissue Imaging

6) Conclusions

Goal of Workshop: To Introduce Infrared Spectroscopic Imaging
and its Potential for Answering Questions in Pathology.




Overview

1) Infrared Spectroscopic Imaging




Spectroscopy Generalization
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Compare the light that went in with the light that comes out
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Known radiation goes in [I Collect exiting radiation ::
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Interacts with sample
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A general definition of spectroscopy is the study of the

Interaction between radiation and an analyte as a
function of wavelength.




Spectroscopy (Radiation)
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To see a spectrum
we plot absorbance
vs. wavelength




Introduction to Infrared Spectroscopy

Infrared Biochemical Cell

beam Fingerprint Absorbance

Spectrum

Proteins

Glycogen i Lipids

DNA

Cell &

Phosphate Glycoproteins

Biomolecules in the cell absorb
different regions of infrared
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Fourier Transform Infrared Spectroscopy
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Overview

2) Integrating with Histopathology




Cancer and Diagnostic Process

Males
Prostate 186,320 25%
Lung & bronchus 114,690 15%
Colon & rectum 77,250 10%
Urinary bladder 51,230 7%
Non-Hodgkin lymphoma 35,450 5%
Melanoma of the skin 34,950 5%
Kidney & renal pelvis 33,130 4%
Oral cavity & pharynx 25,310 3%
Leukemia 25,180 3%
Pancreas 18,770 3%
All Sites 745,180 100%
Females
Breast 182,460 26%
Lung & bronchus 100,330 14%
Colon & rectum 71,560 10%
Uterine corpus 40,100 6%
Non-Hodgkin lymphoma 30,670 4%
Thyroid 28,410 4% < iR
Melanoma of the skin 27,530 4% :ztpr':l‘:!”m 2 o = E:;in?,
Ovary 21,650 3% B crade s
Kidney & renal pelvis 21,260 3% . ..
Lonkeria 000 % No stains, no manual decisions
All Sites 692,000 100%

] American Cancer Society, est. 2008




Comprehensive Diagnosis of Breast Tissue
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Chemical Imaging for Histopathology

VREETEGREISASEyle ( INStrumentation

H&E Staining @‘Spectroscopic imaging
Sampling_]

S L el

y
z ~ Data Analysis
X Sof
8 4
c (@B
Pathologist @ @Jomputatlon .
P01
: L 0.0
Histology ggipt;':henu 120\(/)\/ al\jagr?u%tggre,(%%) 3)600
Grads T
Therapy "‘F'-"% 'Smooth Muscle [ Appllcatlons ]
e N i lstone

Visualization

User Interfaddn T e0

BBlood

] Pataddigm




