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Nabotube- and Nanowire-based Biosensors for Label-Free Detection of

Biomarkers for Cancer and Other Diseases [1-5]
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(nanowire; NW)S o]-&-3t i}zih Hlo] @ B2} AlA S tig Byl &EstA 38
Hoj gt vlo] A9 AL &5 WESH oZEEH A FHEH & U=
Al2=E9 M APH o FFEA Fxe ARG JHFe fEo] wMEZHA
AFgs7t ted 2UREY AAE Adsts Ao|tHl. CNTS NWS o] 83 4l
Ao Mg & ERL #1718 A5 E o]8F o2 A FF labelinge] B8 1
© FEAHZE(labelfree) A|xFlolgte Zoltt. ol# g EAL ZYAEY AA A
2o JolA WS F8T 8A4F AXTY AVIAe HT EidE CNT9 NWE
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1. Nanotube Molecular Wires as Chemical Sensors [2]

Hl= %) single-walled carbon nanotubes(SWNTs)S ©]-8-3l 4 EUol(NHz)$} o]
28 A 4 (NOy) 7P‘—E— A& AH4E AHEA 9F I8 A= SWNTZL A5 Aol
of Z AAdx= o] &L Q3 atomic force microscopy(AFM) o]u]xo]t}. SWNT
o AFol ¢ 18nm0]37_ AFL 20nm Nio] 60nm Fo] IZEEHo] gt} o]H
SWNT A= AlAo] NHs¢ NO:E vhgAIZl & SH3 d4-AF{F 29 Z(back-gate
voltage 4V)7} 19 B¢} Cojt}.
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NH; 7}29] Z$de #AY®2(conductance)E 1008] HT ZAaA|7=dH ¥t
NO,= ©°F 10008] A= ‘—7}7\]7]h AL #FAE £ AP LEXE YL &3
SWNT A3 F F7H9 725 WSS 45 SWNT A=9] gate voltage(Vg)
o m& FFE vEd 2Ygzolt. &5 type SWNTE= ¢HeY VgolA A9
H27F oF 10008) Z43= ——}5] S B¥x N 2F 2Vl NO, 7t2E 6V
A AY"EL7t ghste AE € 5 doh ] 1?} A% NH; 7}2x=22 Fermi
level ZE2E U5 H valence band Holx A 3Jt=d ¥l NO, 722
Fermi level-& V=51 9] valence band Z X & o] ZFA]7]7] wj&Eo|th

2. Noncovalent Functionalization of CNT for Highly Specific Electronic Biosensors [3]

Tl A2 CNT9| nonsepecific binding(NSB)S sl= 7ZA&o] Ao ol 9% O
d As TGl do] CNT W] NSBol| 9jsle] A3d BHe MFxolar I8 Be
AFME o83t E43% A=A EA Hole HEol @¥do] FFH 3= A
olt}. 1 C+ quartz crystal microbalance(QCM)E ©] &3} streptavidin(SA)<2]
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ONT mwo] =95 olde 29 NSBE AAT et oz g4l A
54 9182 = FAE Hdo) AR & Atk LE2F A IPL Hol2Ho]
Sl PEOZ CNT W& ulo] FW SARS #2¥ + St AN A8 +
A8 2eiEd 29 BE A G TAAL o34 QOME 38T o
Gl A & (bovine serum albumin; BSA, staphylococcal protein A; SpA)
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3. Sequence-Specific Label-Free DNA Sensors Based on Silicon Nanowires [4]
SINW X W] probe DNAS F-/H2%S 53l TYS Fo] DNA HE] o] &
19 Be NPES ANE ANE AZT 5 Aok ofde W 9% 1YL DNA
71 9% B RHATIAD SEM oulA) ST SINWsL AZ Aolo] 2
S ¢ & ok 7hed 2@ probe DNASE E=93lo] ElZl DNAS
= BAE RYFEY. WA SIMWREHC Zetzrt AEE 53l 544317)
=3+ Fo} 3-mercaptopropyltrimethoxysilane(MPS)<-  self-assembly $+t}(3} 74
1). 712l 7} dho]l EA)5t= thiol7] 9} ¥H-8-3l7] $13}9] acrylic phosphoramidite
2 7§29 probe DNAE =3 cH#HA 2). vfx=zte 2 g7l DNA(12mer)E vH&
(A 3)AAA Z+ FA AN surface photovoltage(SPV)E &4 3%tt}. SPV &4 )
olElo} A-Cex #A 13 BAldA S8 Aot} &, E&t=vt Ad 718, MPS
A2jd 7]93} probe DNAZ} ZAsd 7]#e] ZAFo|t}. CollA probe DNA7ZL A’}
FdozH Az7t ZA LS AS B ¢+ vk D= 20pM ERAl DNAS] Aol
3 E+ 20pM noncomplementary DNA(12mer ¢ lmer mismatch)9] Aol
T DNAZIY HAER zolE A HAEE 4 927 noncomplementary DNAE

background o]4He} k& VFERRA) 3teh.
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A& & & Atk 28 (o€ n-type SINWE ©o]&3 El7l DNAY]
A 27} 3 < & ok o] HYHXze W A=
A 7ol 1-2—f9_i o w27 2o AP EAT 2B G XA &
& 7Fs% Rolet Azay.

AFd) A&E DNAQ sequenceE-e T3 2t}

Probe DNA: 5-acrylic phosphoramidite-CCT AAT AAC AAT-3’
Target DNA: 5’ATT GTT ATT AGG-¥
Noncomplementary DNA: 5-ATT GTT ACT AGG-3
AF7A AL CNTSH NWEE P4l Bente 25 vashd £
Adst= Aol @A7IA= &olskA ¥rh 2 o|HTF dHAE E7star v
wWe AN HEe @ 5 due AAol Aok wEkN FEsiA JdHL Alx—i—
=FE/NWe ZE 7|g, vojlaz AARAA A4 7le 2 &4 A Je

HAL YeRHe} NW AILFE o] &3 tir-Hto]le Xgte] &3 IA 0113}7‘]

& Aok

pA £ o dp

4. Network Single-Walled Carbon Nanotube-Field Effect Transistors with
Increased Schottky Contact Area for Highly Sensitive Biosensor Applications [5]

SWNTE ©o]8&3 field effect transistors(FET)o| gt A7} E3iA AP
glt}. Schottky contact areal F7IAIZ O ZMN UZAEE oF 10008] 7R FFAIL 4~
QAE AFAFH RuHo e 9% 189 AE SWNTS chemical vapor
deposition(CVD)2 A& A]71 F9] shadow maskE ©]-83}4] schottky contact area
2 Z/MNFE #AAS RET 2 CE 1.7nm AE9] SWNTEo] JEYAZ o
A8 APMou|A o], oles WFL olgstd 54 wmMASe F3EE(SpA
(probe)-IgG (target) and (b) hCG (probe)-anti-hCG (target))S 33 Zo] LEZH
290y,
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ALg-E GEld e protein A (SpA, derived from Staphylococcus aureus), mouse
antibody a-hCG (anti-hCG), human chorionic gonadotropin (hCG), and rabbit
immunoglobulin G (IgG)At}. Probe Tl &S 14 3}3k Fo] Tween 20 (0.05 wt



% in PBS solution)& ©]&3td ¥l F7h& Aeth o|FA FoIZHN NSBS 7HAhA|
4 5 Atk 492928 54 4548 vuddAD Adda dsy) B2
H A3 HETE=(PBS buffer, Bovine serium albumin(BSA))oll A<= ®H3l7F &2 E X
Fdtt. 53 AETA IpME FAHASH ol o|dd Hid SWNT AlX&E
Ht} oF 10008 F71e+ Aol

5. Outlook

NTe} NWE A A7 Bus)s ditsis & 437t Hof 43 4
€2 F e Aol B2 A ECl AAIS. shAT 2T AL |HFE ol A
o2 WEHY. @A, 7t=AM e FEE AHEL @rIK(E)d ThestEE Az
A wpo|27l&ele HLolE o1 sAslokd AEo] Atk AR, AAAA B

28 EE NWe NT fulo]25e 23 A7ASd os) Ay ol wgo
AT Alztel wel AESIGTh WA od AxW A6 o] §8 &yl
A9 el Aot 4= NWe NT AAMofgol7t 25357 Ad yi=d
A28, vlo]3 2 EF o]y X(microfluidics), 318, A& F3to] g sfdolt). o
HE FAHG 2o A HAL oA Ve JE9 WE HHFS Ty do
2= 298 AL A
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