3437 8k3) 2] 2007;49:271-279

[ JREVIEW[]

Future Direction of Nanomedicine in Gastrointestinal Cancer

Si Young Song, M.D., Ph.D.

Division of Gastroenterology, Department of Internal Medicine, Yonsei Institute of Gastroenterology,
Yonsei University College of Medicine, Seoul, Korea

Cancer is one of the leading causes of death in human, and among various cancers, gastrointestinal cancers

occupy more than 55%. Gastric cancer is the first leading cause of cancer-related mortality in the world and the

number of pancreas and colon cancers are increasing remarkably during last two decades which will continue to

increase in the future. Even though the clinical importance of gastrointestinal cancers is very high and endless

efforts has been made to develop novel diagnostic and therapeutic methods to improve the patient’s quality of

life and survival, the realistic advance in the actual survival benefit of the cancer patients are still strongly

required. Nanotechnology has the power to radically change the way of cancer diagnosis and treatment. Currently,

there is a lot of researches on novel nanodevices capable of detecting cancer at its earliest stage, pinpointing its

location within the body, and delivering anticancer drugs specifically to the malignant cells. Nanoscale devices

can readily interact with biomolecules both on the cell surface and within the cell. In addition, nanoscale devices

are already proven that they can deliver therapeutic agents to target cells even within specific organelles. Major

areas in which nanomedicine is being developed in cancer include early detection and proteomics, imaging

diagnostics and multifunctional therapeutics. Because nanotechnology would provide a technical power and tool

that enable new diagnostics, therapeutics, and preventives to keep pace with today’s explosion in knowledge in

the future, it would be very useful to know the perspectives in the direction of nanotechnology as a major

clinician responsible for the patients with gastrointestinal malignancies. (Korean J Gastroenterol 2007;49:271-279)
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Table 1. Nanotechnology for the Therapeutics

Classification Classification Classification
(large) (middle) (small)
Stabilization PEGylation
Nanocomplex
Conjugation
Others
Solubilization =~ Nanoemulsion
Pulverization
Nanoparticle/polymer micelle/
liposome
Conjugation
Others
Therapeutic  Congrolled drug Nanoparticle formation
nano- delivery Coating Technology
technology Others

Drug targeting Nanosized drug carrier
Targeting cancer and
inflammation

Targeting liver and lung
Targeting cardiovascular
disease

Targeting gastrointestinal
region

Targeting other organs and
tissues
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Table 2. Nanotechnology for the Diagnostics

Classification ~ Classification Classification
(large) (middle) (small)
Paramagnetic contrast agent
MRI (magnetic Super-paramagnetic contrast
Diagnostic ~ resonance imaging)  agent
nano- Nano contrast agent
technology  pET (positron Nanosized contrast agent

emission
tomography)
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Table 3. Ongoing Clinical Trials using Drugs Developed
from Nanotechnology

Name of drug Name. Of_

company/institute

Budesonide, NanoCrystal Sheffield; Elan Phase 1

Micellar cisplatin NanoCarrier Phase 1

NanoEmulsion diclofenac Pharmos; Hebrew Phase 1
University

Nanosphere doxorubicin Paris University Phase 1

Topical micellar nanoparticle Novavax Phase 1

progesterone

Doxorubicin nanoparticles BioAlliance Pharma Phase II

Nanocolloid aminolevulinic acid ASAT; Biofrontera Phase II

Nanocrystal colloidal disper- EntreMed; Elan Phase II
sion, 2-methoxyestradiol

Rhodamine MediGene Phase II

Topical micellar nonoparticle Novavax; Esprit Phase II
testosterone Pharma; king

Table 4. Drugs Developed from Nanotechnology at Pre-

clinical Stage

Name of drug

Name of company/institute

Allopregnanolone

Anticancer oligonucleotides

Antimititics, Nanodesign

BCTP

Cancer therapy

Cancer therapy

Dendrimer-based contrast
agents

Lipid nanoparticle
doxorubicin

Medicelle platinum
compounds

Micellar nanoparticles-MADb,
cancer

Nanoemulsion docetaxel
Nanoemulsion paclitaxel
Nanoparticle
albumin-bound docetaxel
Nanoparticle albumin-bound
geldanamycin analogues
Nanoparticle albumin-bound
taxane

Nanoparticle encapsulated
gentamicin

Nanoparticle encapsulated
rifampicin

Nanoparticle encapsulated
vancomycin

Nanoparticle platinum

Nanoparticle-encapsulated
antisense TGF beta
Nanoparticle-encapsulated
doxorubicin
Nanoparticle-encapsulated
mitoxantrone
Nanosphere oral heparin
Oral nanosphere insulin
Polymalic acid
nanoconjugate
Topical micellar
nanoparticle
estrogen+progesterone
Immunosuppressants,
Nanodesign

University of California
at San Francisco

Nanogen

SignalGene

Navavax

Nanobiotix

Nanospectra Biosciences

Dendritic NanoTechnologies;
National Cancer Institute;
Nation Institutes of Health

Toronto University

NanoCarrier, Debiopharm

Kirin Brewery;

NanoCarrier

ADVENTRX

Abraxis

AlphaRx

Tokyo University

NanoDel

Verex
Arrogene

Novavax

SignalGene
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Table 5. Current Development Situations of Nanotechnology Applied Products

Name of drug Name of compacy Status Technology classification Patent
Topical micellar nanoparticle Novavax; Esprit Stabilization- US6592903
Estradiol (MEGACE® ES) Pharma Nanocomplex US7101576
Aprepitant (EMEND'®) Merck 1233:22223 US5145684
Fenofibrate (TRICOR'™) Solvay Marketed ;ﬁiﬁ:ﬁ: US6277405
Paclitaxel, albumin-based Abracxis; Solublization-
nanoparticle formulation Astrazeneca; Nanoemulsion US5439686
(ABRAXANETM) Taiho; Otsuka
?];S;IL‘II]‘B]{:‘R‘HEZI; ['DNA origin] Pfizer ;?mng;;ﬁil:“flognizzzry US6582728
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