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Abstract — Nanobiotechnology has attracted increasing interest during the last 10 years. Particularly in the fields of
medicine, drug discovery, and pharmacology, this area of research has opened up new perspectives in analytics and ther-
apy. Nanobiotechnolgy is a typical interdisciplinary field of research, and is based on the cooperative work of biologists,
chemists, physicists, engineers, and medical doctors. This review article describes recent research and development of
nanobiotechnology including nanobioanalysis, nanobiochip/sensor and nanobiomaterials.
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Table 1. Application and detail technique of the nanobio technology

Nanobiotechnology Application technology

Imaging Nanoparticles, Microscopy/Spectroscopy/Tomography using external magnetic field, MRI contrast agent of
nanomaterials.

Detection Detection with Nanotube, Nanowire, Naoparticle, Cantilever

Chip Nano surface (bio/organic/inorganic) & Nano construction technique in the DNA, Protein, Cell chip

Diagnosis & Separation

Systematization such as BloMEMS/NEMS, Biofluidics, Biomolecular separation and purification with

nanomaterials, Biomaterials filter with nano structure

Drug delivery
Therapy
Medical instrument

DDS(Vesicle, Particle, Polymer), Implant DDS device
Cell/Tissue repair technology, Biocompatible nanostructure development, Tissue growth using nanomaterials
Biocompatible medical instrument, Nanoscale artificial organs (Stent, Blood vessel, Bone, Cornea)

Electron/information processing & storage tech. Biomolecular electronics, Protein circuit, DNA computing

Energy Transfer/Application
Food & Cosmetic

Photosynthesis, ATPase, protein motors, Biomolecule-based actuator, engines, battery, Nanobio robot
Nanofilter for drinking water, Antiageing nanocapsule
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DNA chip |

-°| Microarray chip

Biosensor

Tool : BioMEMS

Fig. 1. Technique classification of the biochip, biosensor and bioMEMS.
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Table 2. Nanobio sensor research fields
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Technology Measurement Advantage

Disadvantage Ref.

Metal Nanopattern LSPR - Miniaturization

- Non-label system

- Short sensing distance Nath & Chilkoti (2002)

Yonzon et al, (2004)

- High throughput measurement

- Miniaturization
- Single cell analysis

Nano-Optical fiber Fluorescence

Nano material Fluorescence, SPR, QCM,

Electrochemical, Raman

- Single cell analysis

- Miniaturization
- Non-label system

Nanowire, nanotube FET, conductance

Cantilever Optics(PSD), piezoresistive, - Miniaturization

resonant frequency - Non-label system

- Signal enhancement with various tools

Cullum & Vo-Dinh, 2000
Song et al, 2004

Clark et al, 1999
Liu et al, 2004

- Intervention of analysis materials Cui et al, 2001
- Short sensing distance Chen et al, 2003

- Reproducibility Fritz et al, 2000

- Label system

- Label system

LSPR: localized surface plasmon resonance
PSD: position-sensitive detector

QCM: quartz crystal microbalance

FET: Field-effect transistor
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ol gl F A5 Afel2] AglE 100 nm ©OslE dlo] AgE] Al
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A ) v s WelA] SgvielE oln] et
Fol TR Aol AASAES AAR ielAl® et
a2t k= Al A9 A gl Aolnt U vl ARt
T veEA] AL HE YA, iAo kel A FrEA
Fofe] W Ak stell SJaiA dkro] MxIsrel ] dE ¢
& YERAL glon), Hlo] @ v 9 3T e Aok A%
ol B]3A] s3] =] Qlek. ulellA A EE o8-
i A, A A OIR-E blo] Al Abdell SgtEe] Qlek |
A vpo] AA Aol A= oA FE ASLE o], Aok o]2
Z17H4) 2009 708] AIEo] Feistar Ik

71 7180l A -l YAl AEARE A Uel2 e
EA o]5-& flslo] tekst TR WA HEES 7HAAL Qirt. Al
74 vlo]2] A2l bateriophage”t Al GAAIE At O 2 T4
7] $Jsle] 714 AL Q)+ phage portal motor, Alit2] 5= ¢
bacterial flagella motor, VA A4kS 918E FyF APTase, 4|32 W] &t
Wzl 1l DNA ©]5S 913k myosin/dynein/kinesin, AF 342 $
St RNA/DNA polymerase & TFFst Al f-8 &4 ZE7} W31
i glom olefst w2} REIE e AAIAAStslE = vhekst Al
7} o] FoiX] 3L i}, & 5 RNA /38 4-Q1 RNA polymerase
Z glass e 173l DNAE 7|22 319 RNA /35 DNA
o] A%$t magnetic bead®] 3]HFO T HAESH= 7)o Hald b
Qlt}. o]t 7152 A} DNA A4l A RNA polymeraseE -8
slo] vheA|de] Edolwel f-85H AR Zlolth21].

wlo| A= HPAe] wAlFEL- FaZhE o] &gk REEA|, 2o,
MEMS 59| a0l F& o]&xo] gho} nlAlE AE o]2k(s-
layer) SollA #akE= A8 AE A AAERRS] 2] 234 (auto
assemblyye &8 A9 v 579 v AEs FHE Azt
9 71s3122]. ©l23k Bl (molecular template)‘% en}
O] AIM 9} 22 LT |Re] el o] 88 7ls/do] glom, A,
DNA, Quantum dotE H]&3H 2k vlo] e 754 E4o des)
(patterning)ll = ©]-8-2 = Qlr}.

DNA:= 2 nm®] #73¢] 3.4 nm?] helical pitchZ 7% double helix
A, & 729 cohesive endE F310] 7342 DNA 24 7325
< self-assembledt 5= Sl 542 7H Fshet 7hs/ds 7 o
eeAfelot, A el s di-Ee] DNAE 12H 4 7
FZ Hof QANE AAAL] cross-over Aol YERS= holiday junction
o] 2R s EAET) o] g 22141 DNA T3+
QJITH o7 A A DNA Al TH=1L ][5 hybridization Al
Aomm] A grel|A] vh=s= Zlo] 7hsst). o]2{$F DNAS] 22k
JE5= ¥ -] DNA block 7H] A5 28-2 Fato] A4
= UA cohesive endE TFE0] 71 3%112] DNA scaffold= TH=
= ATH23).

A} o]f] Yo E8-3 918l CdSe coreoll ZnS shellS
1% Quantum dot®: 2700] 5 vherlElo|A 44 LcplElo] o]
2r 799 2A2A 949 200 gep oE el 98s
whiksls 542 7AAL AO1A] Tive cell imaging™} #2713 A
Fpeh 8 ope} k= TR 9l njo] @AM ol 22 3-8 A
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