Haak HI12M b= = SO Vol. 34, No. 12
2014 4 12 A ACTA OPTICA SINICA December, 2014

JE TR LR ORI w5 REE AR LT A AR Ik a%

koA OENET ORXA' R RS ARRM HEW -
b R B R AR AR LA W BRI T O A R R S & AR K 130033
2 E R Bk b EC 100049 ¢ o [E RS2 B N AR M BE 2 TR E R BRI, TTA S 215163
CRABET ORI TR B A KA 130033

FE g LI PRI KA A A A TR SREORE VRS S R 1) B2 SR L W5 T A R BT 40 KO £ D' A i e P 1R S T LA
Lo 291 ARl BRA'E D b ic 9y [ i 58 A 7 00 ) i A g 8 U2 A i B T REE . TR AR T HETR A K Ol 4T 1% RS Y
1l A A AR L3R TR b B TR N K 0 B A AL B L BT SRR AR B T B AR 200~300 nm fY FLAS G OK 8 Bk L B8 HE T 40
K R B AR S ORI 36 5 5 98 S8 E 1 B ) AR T A0 20 5 R 4 0 S ARSI Y 5 SRR A KO £ AL AR B Y

CIFE
KR LIRS s GUK L s QUKL TR B g0 AR R 5 A fbAs
hESES 0439 XHEEFRIRAD A doi: 10.3788/A0S201434.1206003

Highly Sensitive Optical Nanofiber Bio-Chemical Sensor Based on
Magnetic Nanoparticles Amplication

Dai Fang'* Li Kaiwei' Zhou Wenchao' Zhang Wei® Yu Muxin'*
Liu Changqing' Wu Yihui'
' State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun , Jilin 130033, China
? University of Chinese Academy of Sciences, Beijing 100049, China
* Suzhou Institute of Biomedical Engineering and Technology, Suzhow , Jiangsu 215163, China

' College of Mechanical & Electrical Engineering, Changchun University of Technology and Science ,

Changchun , Jilin 130033, China

Abstract In order to meet the requirements of high sensitivity and specificity of clinical diagnosis, the effects of
magnetic nanoparticles (MNPs) on the transmission performance of optical nanofiber are studied, as well as the
possibility of MNPs functioned as labels to enhance the sensitivity of bio-chemical detection and the purificaiton of the
determinand. The fabrication process of tapered optical nanofiber sensors, functionalization of optical nanofiber
biosensors and MNPs are presented. Experiments are designed, the amplication function of MNPs is verified, and
single MNP with the diameter from 200 nm to 300 nm is successfully resolved by optical nanofiber biosensor. The
results of experiments demonstrate that the project of using MNPs as separation, purification and enhancing of
sensitivity, can work well on optical nanofibers.
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Fig. 1 Numerical results showing the pattern of the
evanescent field scattered and absorbed by a

nanoparticle adsorbed on a nanofiber
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Fig.2 Variation of elfective extinction efficiency as
a function of wavelength
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