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Nano-medicines for Gastric cancer

1. Early diagnosis; Raman-Confocal laser endoscopy
2. SERS-Raman for molecular imaging
3. Innovative nano-materials 

- Nano particulated ABC blockers, PPI/P-CAB
- Nano encapsulated w-3 PUFAs
- Nano-peptides blocking H. pylori virulence, smad7
- Molecular imaging and therapy (theranostics), chloroquine

Medicine Nano-device



…..  By the end of 2020, the incidence of 

gastric cancer (cancer of the stomach) is 

expected to rise about 13 percent — reaching 

250,400 cases in seven countries — the 

United States, Japan, France, Germany, Italy, 

Spain, and the United Kingdom. That’s the 

forecast provided by Datamonitor, a business 

information and analysis company…………

Gastric cancer incidence

(Europe, 2012)

Advanced antral gastric cancer



Gastric cancer mortality (/100,000)
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Chronic atrophic gastritis

H. pylori as class I carcinogen

(IARC, WHO)



H. pylori infection and the development of gastric cancer

p<0.001

Uemura N et al, NEJM 2001



H. pylori eradication 
to prevent metachronous gastric cancer

Endoscopic submucosal dissection 
(ESD)

for early gastric cancer

Recurrence

(MGC)

p<0.001

Fucase K et al, Lancet 2008



Helicobacter pylori Gastritis Approved as Additional Indication in Japan for H. pylori

Eradication by Triple Therapy with Proton Pump Inhibitor

Osaka and Tokyo, Japan, February 21, 2013 --- Takeda Pharmaceutical Company

Limited, AstraZeneca K.K., Mitsubishi Tanabe Pharma Corporation, and Eisai Co., Ltd.

jointly announced today that H. pylori gastritis has been approved by Japan’s

Ministry of Health, Labour and Welfare as an additional indication for H.

pylori eradication by triple therapy with proton pump inhibitors. This therapy

consists of a proton pump inhibitor, amoxicillin, and either clarithromycin or

metronidazole.

New approval of Japanese health insurance 
for H. pylori eradication

Approved triple therapy for H. pylori-associated gastritis
in Japan, Feb 21, 2013

Sugano K et al, J Gastroenterol 2014
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H. pylori infection as promoter for gastric cancer

1. Eradication does not warrant cancer prevention because,

Hahm KB et al, Aliment Pharmacol Ther 2002



Simple eradication of bug is not sufficient 

for the prevention of gastric cancer

Bacterial Resistance

2. Eradication does not warrant cancer prevention because,



H. pylori infection   inflammation  epigenetic changes  field cancerization

3. Eradication does not warrant cancer prevention because,



3 major reasons

against drastic eradication

executed in Japan

Park JM & Hahm KB, Dig Dis 2014



Korean strategy

Early detection (malignant potential) and early sweeping 

Earlier detection, Raman Spectroscopy/ SERS base

Earlier sweeping;  Nano-molecules

siTRP (short-term intervention To Revert Premalignant lesion)

Park JM & Hahm KB, J Cancer Prev 2015



1. Early diagnosis; Raman-Confocal laser mini-probe endoscopy
2. SERS-Raman for molecular imaging
3. Innovative nano-materials 

- Nano particulated ABC blockers, PPI/P-CAB
- Nano encapsulated w-3 PUFAs
- Nano-peptides blocking H. pylori virulence, smad7
- Molecular imaging and therapy (theranostics)

Helicobacter pylori -infected stomach

Nano-medicines for Gastric cancer
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Tumor Microenvironment

Cancer Treat Rev 34:592-602, 2008

angiogenesis

altered apoptosis

aberrant vasculature

aerobic glycolysis

decreased pH

over-expressed

Drug efflux transporters

increased expression of

growth factor receptor

hypoxia



aerobic glycolysis

decreased pH

over-expressed

Drug efflux transporters

pH = 7.2 – 7.6

pH = 5.8 – 6.9

Warburg effect



Proton Pump Inhibitor 

beyond the acid inhibition
anti-inflammation, apoptosis, differentiation, defense enhancement

Warburg effect

Yeo M et al, Clin Cancer Res 2004



Chemoquiescence through ablating CSCs with acid blockers

CSCs are responsible for

Cancer recurrence

Cancer metastasis

Chemoresistance

Radioresistance

Park JS et al, JCBN 2015

Kangwan N et al, Int J Cancer 2015

Kangwan N et al, Oncotarget 2015

Lee HJ et al, Expert Rev 2015

Han YM et al, J Physiol Pharmacol 2015

Han YM et al, Neoplasia 2014

Han YM et al, J Physiol Pharmacol 2014

Nguyen TT et al, JCBN 2015

Warburg effect
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Nanoparticulated P-CAB



Monteleone G et al (Rome, Italy), N Engl J Med 2015



Cleaved PARP
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increased cytotoxicity relevant to H. pylori under smad7 overexpression

Lee HJ et al, JCBN 2016
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Nano-peptides blocking H. pylori virulence, 

smad7 anti-sense nanomolecules

Nano-medicines for Gastric cancer

Lee HJ et al, JCBN 2016



Nanomedicine to block field cancerization, 
Nano encapsulated w-3 PUFAs

16 Aug 2016

Nano-medicines for Gastric cancer

Han YM et al, Oncotarget 2016



Nanomedicine w-3 polyunsaturated fatty acids 
Nano encapsulated w-3 PUFAs

Nano-medicines for NSAID-associated GI damages 

Released today



Burn bridges, e.g, stress

H. pylori

Stress

Nano-particulated HSP70 inducer; w-3 PUFAs
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Nano-medicines for Gastric cancer

Park JM et al, J Gastroenterol 2012



1. Early diagnosis; Raman-Confocal laser endoscopy
2. SERS-Raman for molecular imaging

3. Innovative nano-drugs for gastric cancer 
- Nano particulated ABC blockers, PPI/P-CAB, HSP inducer

- Nano blocks field cancerization, Nano encapsulated w-3 PUFAs
- Nano-peptides blocking H. pylori virulence, smad7
- Molecular imaging and therapy (theranostics)

Proton Pump Inhibitor (PPI)

Potasium competitve acid blocker (P-CAB)

on nano-based particle

Anti-senses oligonucletotide

Smad7 (Mongersen)

Other nano-form for stomach

Nano-particulated

n-3 PUFAs

Nano-medicines for Gastric cancer



CHS (CHA University Health System)

2023~

2000-2012

1984-1995

Regenerative Medicine and Stem Cell

Research Oriented
Hospital Project

(2013~2023)

1995-2000

CHA University Bundang Medical Center

Government nominated Research Oriented Hospital

CHA hospital at 
Gangnam, Seoul, Korea

CHA hospital
at Los Angeles, CA, USA

CHA Medical Center at Bundang, Seongnam

CHA Bio Complex 
at Pangyo

CHA hospital at Gumi, Gyungsangdo

CHAUM
at Chungdam, Seoul



World without gastric cancer



Thank you for attention

Q&A?


