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Pathology Using synthetic data and genomic analysis

Applications ranging  from drug development to disease diagnosis
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21. Background
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§ Pathological biopsy refers to the stage of analyzing the degree of tissue invasion (stage classification) 

through classification of the lesion tissue after cancer surgery, and predicting the therapeutic effect of target 

drugs on genetic diseases through molecular pathology.

§ The demand for pathological examination is increasing by 3-5% per year. 

Current Pathology

Resection via surgeryDiagnostic Exams
(X-ray, CT, MRI)

Tissue biopsy of 
suspicious region

(incision biopsy, aspiration biopsy)

Lesion sample

Confirm
cancer tissue

Genomic analysisHistopathology analysis

Observation of 
collected tissue 

sample
Determine Treatment Approach 

(Treatment method, 
optimal drug selection)

• Determine extent of cancer invasion, lymph node 
metastasis etc. in resected tissue

• Predict hereditary disease and treatment prognosis
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Unable to fully interpret 
images rich in information

(cancer-immune-drug)

Increased misdiagnosisSimple genetic diagnosis 
with loss of spatial 

information

Shortage of Pathologists
Korea: declining number of pathology residents

USA: 1 pathologist per 30,000 patients in 2030

China: Shortage of 100,000 pathologists

1. Limitations of Conventional Pathology

§ Because tissue samples are judged by the naked eye, the consistency of microscopic findings is low.

§ Recently released digital pathology solutions have been limited to scanning tissue samples and simple image 

classification. → so we will use genomic analysis to extract more information from histopathology slides.

§ The demand for diagnosis is increasing, but the diagnosis is limited due to the lack of specialists in pathology. 

→ so we will use GAN synthetic data

§ Pathology images are of 20x~40x magnification, so hardware for big data processing and latest technologies 

such as deep learning are necessary.
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§ We have secured clinical data through our partnership with Chungnam National University 
§ We are in cooperation with the Professor Jinman Kim’s Team at Department of Pathology, who is providing us 

existing pathological slides or surgical tissue of cancer patients for us to analyze and scan.
§ Chungnam National University Hospital currently has one large-capacity digital scanner, and an additional one 

will be implemented soon.

Partner Hospital 

Pathology Image

Pathological Diagnosis Result

Pathology data   +   Genetic data   +   Synthetic data
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Can assist CRO/ pharmaceutical companies
by providing drug response prediction service 

during clinical trials.

2. Solution & Technology
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AI pathology diagnostics Quantitative measuring system 
to analyze drug response 

When using synthetic image generation 
technology, more accurate data can be generated 
by fusion of spatial genome analysis technology

In-house performance testing results:
- miniscule differences in AOI
- may lead to different results

Position A: Accuracy 0.67

Position B: Accuracy 0.72

Improved performance by 
additionally utilizing cancer tissue 

genomic information

When creating composite 
images, performance may vary 
depending on location selection

Thus technology to select
optimal location for genome

analysis is necessary

à .
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Divide patches  
into a grid-like 
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22. Algorithm Models in Development
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Diagnostic Area Visualization Software
 -  Diagnosis name designation function 

 -  Scale adjustment function 

 -  Opacity control function 
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• In the process of collaborating 
with a company to build a 
compact portable pathology slide 
scanner 

• We will be providing AI pathology 
software

• Goal: OEM 

Digital scanner 

• Collaborating with KAIST 
• Participating in animal testing for AI-based 

drug discovery using pathology diagnostic 
algorithms

Brain tissue & histology slides Drug              monkey 

Diagnosis and analysis of slides 
using AI-based pathology solution 
and genomic analysis

Develop drug response 
prediction model & 
quantitative scoring system



4. Current Status of AI Digital Pathology in South Korea

Korean and European Digital Pathology Project started this year - 2021
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Korean Ministry of Health and Welfare started BIGPICTURE, 
an AI digital pathology joint project with numerous European companies.

South Korea Europe

Started a project to digitalize 3 million patient and animal tissue images
(2021 ~ 2027) with the cooperation of many pharmaceutical companies.
https://www.imi.europa.eu/projects-results/project-factsheets/bigpicture

Name of Project Budget and Duration

Development of AI based
digital pathology solution for

cancer

43 Billion won/ 5 years
(2021 ~ 2025)

Synthetic medical data 
generation and Clinical Trials

4.5 Billion won / 3 years 
(2021 ~ 2023)

Growing global interest and expectations for digital pathology

Pharmaceutical companies are interested in the possibility of discovery of biomarkers 
by analyzing cancer tissue images with artificial intelligence.



• Currently, 58 AI software products have been approved by the Ministry of Food and Drug Safety

• Among them, two products use pathological images

• However, all products use needle biopseis rather than surgically resected tissues

4. Current Status of AI Digital Pathology in South Korea

Size of the Korean 

Digital Histopathology Market

Number of patients 

4,300,000

Cost of diagnostic tests
201 billion Won



Our Team

Biomedical  Team  
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