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Osamu Iizuka
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Osamu has a medical background from Kyushu University 

School of Medicine and extensive experience in AI and software 

development. After working as a software engineer at a startup 

and winning first place in a pitch competition in Silicon Valley, 

he founded Medmain Inc. in 2018 to drive innovation in 

pathology. In 2020, Osamu was named to the Forbes 30 Under 

30 Asia list for his contributions to healthcare and AI.





Pathology AI Analysis Solution

Introduction of「PidPort」

Medmain develops and provides PidPort, an AI-

powered cloud system that supports digital 

pathology, to solve problems in pathological 

diagnosis and related fields.

PidPort is a system that has the following three 

major functions.

①Pathological Image Analysis by AI

②Collaborative functions through inter-facility

coordination (Telepathology/consultation,

conference, education and research support)

③Digital storage of pathological data
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Pathological image data and case information can 

be safely stored, managed, and used in the cloud.

Our own high-speed viewer allows you to view 

images and share cases easily

AI, developed through deep learning, can instantly 

and accurately screen and double check tissues and 

cells.

Just by sending the pathological specimens, they can be 

digitized quickly and inexpensively in high quality.

Supporting the field of pathological diagnosis
with technology

Support for establishing an environment for

digital pathology



In order to promote digitization of glass slides 

in medical institutions, there are many 

challenges remain, including purchasing 

expensive equipment such as special scanners, 

securing personnel, and controlling quality of 

images.

We have our own digitization centers for glass 

slides and support to digitize them rapidly and 

inexpensively.

Inexpensive and Rapid Digitization 

Service of Pathological Specimens
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Imaging Center

Support Digitization of Glass Slides
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● Used by over 100 institutions globally

Japan, India, Vietnam, Singapore and more

● 60% of medical universities in Japan have 

adopted PidPort as KOL facilities



Running the online platform for pathologists.

ANYTIME & ANY PLACE PATHOLOGY；Problem-Solving Platform Among Pathologists

① Online Pathology Consultation

② Online Pathology Conferences

③ Online Seminars & Live Consultation

④ Special Seminar/Symposium, etc.

・Establishment of an online platform for pathologists across 

Japan

A total of 1,000 pathologists - representing 35% of all pathologists in 

Japan - are participating.

・Establishment of an online platform connecting pathologists 

and clinicians (Hematologists, Nephrologists, etc.) in Japan
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メドメインの病理AIについて

Pathology AI Development

High-Speed, High-Accuracy Image Analysis with AI

Through joint research with multiple medical institutions, we have 

created hundreds of thousands of virtual slides (WSI) and are 

developing pathology AI using proprietary deep learning and 

transfer learning technologies, based on training data annotated 

by a large number of expert pathologists.

Currently, our pathology AI covers a wide range of organs and 

diseases, including the stomach, colon, lung (malignant epithelial 

tumors and non-neoplastic lesions), breast (malignant epithelial 

tumors, benign epithelial tumors, and non-neoplastic lesions), 

pancreas (detection of adenocarcinoma in endoscopic 

ultrasound-guided fine-needle aspiration biopsy specimens), 

prostate (malignant epithelial tumors and non-neoplastic lesions), 

lymph nodes (detection of metastatic malignant epithelial 

tumors), and the uterine cervix and urine (cytological 

determination of tumor presence).



Combined Male and Female 

Incidence Rate in 2020
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Scientific Reports, 11: 8454, 2021.

Liquid-based cytology

Pancreas

Development of Pathology AI: Core Models for Pathology Diagnosis Support



Medmain AI covers 90% of all the pathological cases and detect cancer

Histology:

① [Stomach] Epithelial tumour screening model of the stomach: adenocarcinoma, adenoma and non-neoplastic lesions

② [Stomach] Adenocarcinoma subtyping model of the stomach: signet ring cell carcinoma

③ [Stomach] Adenocarcinoma differentiation model of the stomach: poorly differentiated adenocarcinoma

④ [Colon] Epithelial tumour screening model of the colon: adenocarcinoma, adenoma and non-neoplastic lesions

⑤ [Colon] Adenocarcinoma differentiation model of the colon: poorly differentiated adenocarcinoma

⑥ [Lung] Screening model for lung cancer: cancer diagnosis

⑦ [Lung] Adenocarcinoma subtyping model of the lung cancer: squamous cell carcinoma, adenocarcinoma, small cell carcinoma

⑧ [Pancreas] Pancreatic cancer screening model within ultrasound endoscopic puncture aspiration micro specimens of the pancreas.

⑨ [Breast] Invasive ductal carcinoma screening model of the breast: cancer diagnosis

⑩ [Breast] Screening model for classification of invasive and non-invasive ductal carcinoma of the breast

⑪ [Prostate] Adenocarcinoma screening model in needle biopsy specimens of the prostate: cancer diagnosis

⑫ [Prostate] Adenocarcinoma screening model in TUR-P specimens of the prostate gland: cancer diagnosis

⑬ [Prostate] Screening model for grading of prostate cancer

⑭ [lymph node] Models for screening adenocarcinoma for multiple organs

⑮ [Stomach] Screening model for poorly differentiated adenocarcinoma in gastric ESD (endoscopic submucosal dissection) specimens

⑯ [Skin] Screening model for cutaneous melanoma

Cytology:

⑰ [Uterine Cervix] Screening model for epithelial neoplastic changes in cervical liquid-based cytology

⑱ [Urine] Screening model for specimens suspected of urothelial carcinoma in urethral liquid-based cytology

Medmain's Developed AI Models



Organ(s) Classification Specimen Paper Link

1
stomach & 

colon

Non-neoplastic lesion, Adenoma, 

Adenocarcinoma

Biopsy & Surgical 

specimens

Deep Learning Models for Histopathological 

Classification of Gastric and Colonic Epithelial 

Tumours

https://www.nature.com/articles/s41598

-020-58467-9

2 lung Non-neoplastic lesion, Carcinoma
TBLB & Surgical 

specimens

Weakly-supervised learning for lung carcinoma 

classification using deep learning

https://www.nature.com/articles/s41598

-020-66333-x

3 lung Non-neoplastic lesion, ADC, SCC, SCLC
TBLB & Surgical 

specimens

A deep learning model for the classification of 

indeterminate lung carcinoma in biopsy whole 

slide images

https://www.nature.com/articles/s41598

-021-87644-7

4 pancreas ADC, non-ADC EUS-FNA biopsy

A deep learning model to detect pancreatic 

ductal adenocarcinoma on endoscopic 

ultrasound-guided fine-needle biopsy

https://www.nature.com/articles/s41598

-021-87748-0

5 stomach
Signet ring cell carcinoma, non-signet 

ring cell carcinoma
Biopsy

Deep Learning Models for Gastric Signet Ring 

Cell Carcinoma Classification in Whole Slide 

Images

https://journals.sagepub.com/doi/full/10

.1177/15330338211027901

6 stomach Diffuse-type adenocarcinoma Biopsy

A deep learning model for gastric diffuse-type 

adenocarcinoma classification in whole slide 

images

https://www.nature.com/articles/s41598

-021-99940-3

7 uterine cervix NILM, Neoplastic suspected LBC

A Deep Learning Model for Cervical Cancer 

Screening on Liquid-Based Cytology Specimens 

in Whole Slide Images

https://www.mdpi.com/2072-

6694/14/5/1159

8 colon Poorly differentiated adenocarcinoma Biopsy

Deep Learning Models for Poorly Differentiated 

Colorectal Adenocarcinoma Classification in 

Whole Slide Images Using Transfer Learning

https://www.mdpi.com/2075-

4418/11/11/2074

9 breast
Invasive ductal carcinoma (IDC), non-

IDC (benign)

Biopsy & Surgical 

specimens

Breast Invasive Ductal Carcinoma Classification 

on Whole Slide Images with Weakly-Supervised 

and Transfer Learning

https://www.mdpi.com/2072-

6694/13/21/5368

10 breast IDC, DCIS, benign
Biopsy & Surgical 

specimens

A deep learning model for breast ductal 

carcinoma in situ classification in whole slide 

images

https://link.springer.com/article/10.1007

/s00428-021-03241-z

Published Pathology AI R&D Paper ①

https://www.nature.com/articles/s41598-020-58467-9
https://www.nature.com/articles/s41598-020-58467-9
https://www.nature.com/articles/s41598-020-66333-x
https://www.nature.com/articles/s41598-020-66333-x
https://www.nature.com/articles/s41598-021-87644-7
https://www.nature.com/articles/s41598-021-87644-7
https://www.nature.com/articles/s41598-021-87748-0
https://www.nature.com/articles/s41598-021-87748-0
https://journals.sagepub.com/doi/full/10.1177/15330338211027901
https://journals.sagepub.com/doi/full/10.1177/15330338211027901
https://www.nature.com/articles/s41598-021-99940-3
https://www.nature.com/articles/s41598-021-99940-3
https://www.mdpi.com/2072-6694/14/5/1159
https://www.mdpi.com/2072-6694/14/5/1159
https://www.mdpi.com/2075-4418/11/11/2074
https://www.mdpi.com/2075-4418/11/11/2074
https://www.mdpi.com/2072-6694/13/21/5368
https://www.mdpi.com/2072-6694/13/21/5368
https://link.springer.com/article/10.1007/s00428-021-03241-z
https://link.springer.com/article/10.1007/s00428-021-03241-z


Organ(s) Classification Specimen Paper Link

11 global ADC, non-ADC
Biopsy & Surgical 

specimens

Weakly supervised learning for multi-organ 

adenocarcinoma classification in whole slide 

images

https://journals.plos.org/plosone/article

?id=10.1371/journal.pone.0275378

12 prostate ADC, benign Biopsy

A Deep Learning Model for Prostate 

Adenocarcinoma Classification in Needle Biopsy 

Whole-Slide Images Using Transfer Learning

https://www.mdpi.com/2075-

4418/12/3/768

13 prostate ADC, benign TUR-P

Transfer Learning for Adenocarcinoma 

Classifications in the Transurethral Resection of 

Prostate Whole-Slide Images

https://www.mdpi.com/2072-

6694/14/19/4744

14 prostate Aggressive, Indolent, Benign Biopsy

Inference of core needle biopsy whole slide 

images requiring definitive therapy for prostate 

cancer

https://bmccancer.biomedcentral.com/a

rticles/10.1186/s12885-022-10488-5

15 stomach Poorly differentiated adenocarcinoma
ESD & Surgical 

specimens

Weakly Supervised Learning for Poorly 

Differentiated Adenocarcinoma Classification in 

GastricEndoscopic Submucosal Dissection 

Whole Slide Images

https://journals.sagepub.com/doi/10.11

77/15330338221142674

16 skin Melanoma, non-Melanoma
Biopsy & Surgical 

specimens

Deep Learning Approach to Classify Cutaneous 

Melanoma in a Whole Slide Image

https://www.mdpi.com/2072-

6694/15/6/1907

17 urine Negative, Neoplastic LBC

Deep Learning-Based Screening of Urothelial 

Carcinoma in Whole Slide Images of Liquid-

Based Cytology Urine Specimens

https://www.mdpi.com/2072-

6694/15/1/226

Paper Link

18 Partial transfusion: on the expressive influence of trainable batch norm parameters for transfer learning
https://openreview.net/forum?id=TjwD

WRdfZpg

19 Inference of captions from histopathological patches
https://proceedings.mlr.press/v172/tsun

eki22a.html

Published Pathology AI R&D Paper ②

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0275378
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0275378
https://www.mdpi.com/2075-4418/12/3/768
https://www.mdpi.com/2075-4418/12/3/768
https://www.mdpi.com/2072-6694/14/19/4744
https://www.mdpi.com/2072-6694/14/19/4744
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-10488-5
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-022-10488-5
https://journals.sagepub.com/doi/10.1177/15330338221142674
https://journals.sagepub.com/doi/10.1177/15330338221142674
https://www.mdpi.com/2072-6694/15/6/1907
https://www.mdpi.com/2072-6694/15/6/1907
https://www.mdpi.com/2072-6694/15/1/226
https://www.mdpi.com/2072-6694/15/1/226
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AI Model to Detect Signet Ring Cell Carcinoma in the Stomach

Japanese Specimens Public Database



AI Model to Classify Lung Cancer Histological Subtypes



Pathology AI Models for Breast Tissue



<DCIS (Core Needle Biopsy)>

The AI accurately detected the area of DCIS presence.

<DCIS (Surgical Specimen)>

The AI accurately detected the area of DCIS presence.

<DCIS (Surgical Specimen)>

Even in the presence of mastopathy or adenosis in the 

background, the AI accurately detected the area of 

DCIS.

<IDC (Core Needle Biopsy)>

The AI accurately detected the area of IDC.



AI for Detecting Adenocarcinoma in Pancreatic EUS-FNA Specimens
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Unique Technology to Accelerate Transfer Learning

https://proceedings.mlr.press/v143/kanavati21a.html

Medmain has unique technology to accelerate transfer learning of deep learning.

With this technology, we can develop AI models quickly with less teaching data.

https://proceedings.mlr.press/v143/kanavati21a.html
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Source domain tank

Model-1

Model-5Model-2

Model-6Model-3

Model-4

Model-4

Task-4

Model-4

Model-7

Task-7

Model-n

Task-n

Task-1, Task-2,........., Task-n-1, Task-n

Iterative learning

Active learning

Model-1, Model-2,........., Model-n-1, Model-n

Ensemble: Model-1+2+5, Model-3+7+n-1,......

Seamless AI Development through Transfer Learning



Joint Research and Usage Result of Medical Facilities 

in Japan and Overseas

Number of Joint Research and Facilities Using the System

Japan / India / Thailand / USA / Singapore and more

+Facilities100
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● In Japan, 23 of the 82 medical universities (around 25%) are supporting Medmain’s 

pathology AI development through data contribution and annotation efforts.

● Using 5 million cases globally as a database for pathology AI development
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Achieved wide-range generation of synthetic pathology images, covering well-

differentiated to poorly differentiated adenocarcinomas. AI models are also capable of 

generating surrounding stromal components—such as fibrous tissue, blood vessels, and 

blood cells—faithfully reproducing typical tumor architecture in high resolution.

Generative AI for Pathology Image Creation
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Diffusion models for generating pathological images from keywords

1. Keyword: stomach, adenoma

20250526_stomach-adenocarcinoma-por-cellular.mp4

2. Keyword: stomach, poorly differentiated adenocarcinoma

20250528_stomach-adenoma.mp4

http://drive.google.com/file/d/1QKxAEIJ_pIw40lUdc9a9MJeQFN57oecN/view
http://drive.google.com/file/d/1KmgrnkoRAA-HFNgCM8VUS5RiwvpvB30n/view


Diffusion models for generating pathological images from keywords

3. Keyword: colon, adenocarcinoma

4. Keyword: breast, carcinoma

20250528_colon-adenocarcinoma.mp4

20250526_breast-carcinoma.mp4

http://drive.google.com/file/d/1D1-NXnMiDrQne6wB2V_a1L7TLNw3gvU7/view
http://drive.google.com/file/d/1w6v_X2iX-zgMhghPHWFZUw2qqCuAVT-n/view
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Deep learning models to write diagnostic reports from pathology images

https://proceedings.mlr.press/v172/tsuneki22a/tsuneki22a.pdf

AI Output

https://proceedings.mlr.press/v172/tsuneki22a/tsuneki22a.pdf


Generative AI for Pathological Findings

● Developed AI to generate pathology findings from pathology images

● Designed for applications beyond pathological diagnosis, including use in the drug discovery process.

①Select the area for which 

you want to know the 

findings

②Findings are automatically generated

29





Keyword-Guided Generation of Accurate Pathological Findings 

from Pathology Images



Unlocking Possibilities with Structured Pathology Data, 

Collaborative Networks, and AI

Improving diagnostic turnaround time and accuracy, and reducing the burden on doctors.

● With pathology AI models, we can:

○ Detect, classify, and visualize lesions

○ Generate pathological findings as structured textual data

○ Automatically generate draft diagnostic reports

● Telepathology by collaborative networks enhances diagnostic accuracy and reliability, 

and helps address geographic barriers and workforce imbalance among pathologists.

Deliver more advanced outputs:

● Prognosis prediction and gene mutation estimation

Quantification and standardization of pathological evaluations:

● Applications in drug discovery: target identification, preclinical evaluation, biomarker 

discovery, clinical trials, companion diagnostics development.





info@medmain.com
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