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Preclinical and Clinical Application 

of Optical Imaging

 Preclinical Drug Evaluation

 Monitor Tumor growth and metastasis

 Determine Drug Targeting

 Monitor Enzyme Activity

 Host-tumor interactions

 Clinical Application 

 Intraoperative Cancer detection

 Endoscopy, Colposcopy, Cystoscopy, Bronchoscopy

 Early detection and Pathologic evaluation of Lesions



Optical Imaging for Cervical Cancer Detection

Thekketk N, Richards-Kortum R.  Nat Rev Cancer  2008;8:725-731



Fluorescence Imaging In Operation
- Folate Receptor Imaging (FITC) -

Gooitzen M van Dam et al.   Nat Med 2011;17:1315



Clinical Problem in Endoscopy

 Precancerous lesions – Flat lesion 

 Colitic Cancer Detection in IBD

More Sensitive Method 

Needed

* Missing Rate : 15-25% 



Molecular Imaging (MI) 

Science  2006;312:1168-1171

 MI: Visualization, and 

measurement of biological 

process at the molecular and 

cellular levels in humans and 

other living systems. 

 2D, or 3D, Quantification

 Nuclear medicine, MRI, 

Optical Imaging, US



Comparison of different Molecular Probe Classes

Goetz M, Wang TD.  Gastroenterology  2010;138:828-33



In vivo Confocal Fluorescence Images 

of Colon Tumors

Hsiung PL, Wang TD, et al.   Nat Med 2008;14:454-8



Lectin Probe for 

Barrett’s Esophagus

Bird-Lieberman EL, Fitzgerald RC

Nat Med 2012;18:315



Gut   2013 



Science Transl Med  2013; 5: 1 



e-MIT (Endoscopic Molecular Imaging Team )

Seung-Jae Myung, MD, PhD

 Colon  disease research

Euiheon Chung, PhD

In Vivo Imaging

 Fluorescence Endoscopy

Ki-Hyun Kim, PhD

Optical Imaging

 2 photon-OCT

Sungjee Kim, PhD

Chemistry- Quantum dot

Multitarget Probe Dev.
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Polymeric-Nanoparticle based 
MMP Probe 

Lee S, Myung SJ, Kim K et al. Nano Letter   2009; 9: 4412-6



Polymeric Naoparticle-Based Activatable Near-

Infrared Nanosensor for Protease Determination 

In Vivo

Lee S, Myung SJ, Kim K et al. Nano Letter   2009; 9: 4412-6



Histology and NIRF Findings in AOM/DSS Treated Mice

Yoon SM, Myung SJ, et al.  Gut and Liver  2010; 4:488-97 



Fluorescence Enoscopy System

In vivo Colon Cancer Animal Model

Multichannel Fluorescence Endoscopy

Oh KS, Chung EH, Kim SJ, 
Kim KH, Myung SJ et al., 

Biomedical Optics express, 
Vol. 5, Issue 5, pp. 1677-1689 

(2014)

In vivo experiment

Detection part Excitation part



Park Y, Ryu YM, Kim KH, Kim S, Myung SJ.  ACS Nano  2014; 8: 8896



Experimental Procedure

AOM/DSS model; Colitis-Associated Cancer model : AOM (Azoxymethane) : Carcinogen

DSS (Dextran sulfate sodium): Induce inflammation 

1 2 3 4 5

AOM

(10mg/kg)

wk 0 12wk

2% DSS 2% DSS

Mouse model

Ab conjugated Quantum-dot

-CEA (carcinoembryonic antigen)

-MMP14 (matrix metalloproteinase 14)

-MMP9 (matrix metalloproteinase9)



Experimental Procedure

Fluorescence miroscope image

-CEA, MMP9, MMP14 expression in AOM/DSS 

Sample preperation

-Ex vivo or In vivo

-Spray and Wash

Ex vivo In vivo 

Ab-QD probe depth-profiling

-Two-photon microscope image

-IVIS spectrum ( Perkin Elmer)

-Analysis method: spectrum unmixing

Imaging

QD-Spectrum

Sensitivity & Specificity

-Analysis:  sum operation and cross operation



Fluorescence miroscope image on sectioned AOM/DSS colon tissues

Park Y, Ryu YM, Kim KH, Kim S, Myung SJ.  ACS Nano  2014; 8: 8896



IgG-QD MMP14-QDIgG-QD MMP9-QD

IgG-QD CEA-QD

Imaging:  AB-QD probe ex vivo staining

Park Y, Ryu YM, Kim KH, Kim S, Myung SJ.  ACS Nano  2014; 8: 8896



Multi-QD probe ex vivo staining

IgG-QD CEA-QD

IgG-QD MMP14-QD IgG-QD MMP9-QD ACS Nano  2014; 8: 8896



Ab-QD probe in vivo staining

In vivo 

Park Y, Ryu YM, Kim KH, Kim S, Myung SJ.  ACS Nano  2014; 8: 8896



Two-photon microscopic imaging

Park Y, Ryu YM, Kim KH, Kim S, Myung SJ.  ACS Nano  2014; 8: 8896



Human colon tissue imaging

Park Y, Ryu YM, Kim KH, Kim S, Myung SJ.  ACS Nano  2014; 8: 8896
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Optical fiber bundle

CCD 

camerasRedGreen

NIR

Excitation laser

Multi-spectral micro endoscope

Channel implantable multispectral micro-endoscope
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▶Injection with CET,HER(2 days before)
▶HMRG treatment (on 0day)
▶IVIS, Endoscopy imaging
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Image fiber 10,000pixels with 

GRIN objective Dia0.6 x WD10mm

Laser fiber Clad 100um
White light fiber bundle

Molecular endoscopic scope

Frontal view

Fla-675

FITC

Fla-553

Channel implantable multispectral micro-endoscope 

- Colonoscopy Simulator -
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Channel implantable multispectral micro-endoscope 

- Large Animal Experiment: Pig -
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Two-photon Microscopy and Optical Coherence Tomography
- Novel Endoscopy for Animal Experiment -

Two-photon Microscopy and Optical Choherence
Tomography Endoscopy

TPM-OCT Endoscopy in Colon Cancer Animal Model

Wang TJ, Chung EH, Kim SJ, Myung SJ, Kim 
KH et al.,   Optics Express

Vol. 22, issue 9 (2014)

GRIN-Lens for TPM-OCT Endoscopy



• Nanotechnology has high potential for the 
application in Gastrointestinal Medicine. 

• Molecular Imaging using Nanoparticle based 
probes will be effective for early detection of GI 
cancers. 

• Fast reacting…. Specific….and Safe Nano-Probes 
are urgently needed ! 

Conclusion
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