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CLAIMS 

 

 

1. A method for cell-based tissue analysis, comprising: obtaining consecutive tissue sections 

from a tissue sample, the consecutive tissue sections having consecutive relation associated 

therewith, mounting each of the tissue sections on one of a plurality of histology slides, and 

independently staining each of the tissue sections with a histology stain; acquiring a digital 

image for each of the plurality of histology slides containing the independently stained 

consecutive tissue sections, wherein a plurality of digital images are obtained for the plurality of 

corresponding histology slides or portions thereof; associating each of the digital images with its 

corresponding independently stained consecutive tissue sections in relation to the tissue sample; 

detecting cells within one or more of the digital images, with the detected cells: measuring one or 

more cell features of the detected cells with respect to each image and each histology stain 

associated therewith, said cell features comprising: cell morphology, cell expressions, staining 

characteristics, cell neighborhood characteristics, cell region characteristics, or a combination 

thereof, multiplexing the measured cell features across the digital images of adjacent tissue 

sections to assemble three-dimensional cell-based data, and representing the cell-based data on a 

computerized display using interactive computer-generated visualizations; identifying cell 

populations within the three-dimensional cell-based data, said cell populations comprising one or 

more groups of cells categorized by having the one or more measured cell features representative 

of said cell populations, and with the identified cell populations: measuring one or more cell 

population features, categorizing cell subpopulations within the identified cell populations based 

on the one or more measured cell population features, and representing the cell subpopulations 

on a computerized display using interactive computer-generated visualizations; and storing 

information associated with the detected cells, cell features, cell populations, and cell population 

features in one or more databases for subsequent comparative analysis.  

 

2. The method of claim 1, wherein said cell population features comprise: a percentage of cells 

with respect to the total number of cells in a selected region of the digital images, statistics of 

cell features within the digital images, and cell feature distribution, or a combination thereof.  
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3. The method of claim 1, wherein said multiplexing comprises mapping the cells and the cell 

features about the digital images of adjacent tissue sections.  

 

4. The method of claim 1, wherein said identifying cell populations includes one of: uni-variate, 

bi-variate, and multi-variate analysis.  

 

5. The method of claim 1, wherein said cell populations are identified using sequential gating, 

pattern recognition, population mixture model analysis, or population comparisons based on the 

comparison of cell populations' cell features' distribution and cumulative distribution functions.  

 

6. The method of claim 1, wherein said interpreting cell populations provides: data mining and 

visualization; decision support systems that are based on a similarity analysis of tissue samples 

under investigation with data sets in the data bases; automatic predication of meta-data based on 

a tissue sample's cell populations and their cell population features using machine learning 

techniques; or a combination thereof.  

 

7. The method of claim 1, wherein said interpreting cell populations allows for the definition of 

an in vitro diagnostic multivariate index assays (IVDMIA) for tissue samples from one or more 

cell populations, cell population features and related meta-data.  

 

8. The method of claim 7, wherein said definition of the in vitro diagnostic multivariate index 

assays (IVDMIA) is defined using machine learning techniques.  

 

9. The method of claim 1, wherein calibration of the cell features and cell population features is 

performed for variations in the tissue and slide preparation process by comparing the detected 

cell populations and the cell population features to a norm established using controlled 

procedures varying tissue and slide preparation parameters or analyzing data sets from large 

populations.  

 

10. The method of claim 1, wherein said interpreting cell populations provides a quality 

assessment that measures inter tissue sample variability.  
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11. The method of claim 1, wherein said computer-generated visualizations comprise one or 

more of: interactive linkage between data and display, image overlays, heatmaps, data plots, 3D 

displays of aligned images, fused images from aligned images and mapped cell data and image 

overlays of mapped cell data onto an image from a different tissue section. 


