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ABSTRACT: Fluorescent nanobiosensors has a high sensitivity, rapid response, strong anti-interference, without reference electrode

and other characteristics. It is widely used in biological sensing technology. The status and development of fluorescent nanobiosensors are

introduced. This review especially focuses on fluorescence nanobiosensors and optical fiber nanobiosensors and their characteristics and

applications on bioanalysis.

Key words: Biosensors; Nanoparticles; Fluorescent analysis

Chinese Library Classification(CLC): TP212.3 Document code: A

Article ID:1673-6273(2014)29-5790-03

LIS

AW IR T 20 T4 60 AFAR, X 4 i I TS
JEAE 20 fiE4D 80 44U, 20 ZAFRIZ UK L, Ukt T 3%
T o A e TR A~ A IR AR ) — 20 3, S —Fh LA L
PR PO AR RS R A 2B B A TR 4 IR
B TCAFRE 3 R 1 23T LR IR T T4 26 i S A
W, A A= BB R RIS T AR T 2 A PR
EEEE ARG T AF 50, 20 2 90 ARARLIK , 4K 4,
ARG T A 4 S U, I B U T R By ok e 0
QUK B RS RO BEAL A PEBURIDIRE, AN I8N |
AINRCST S0 R000E  7 W 1 el A5 10 e A v BR Sl 45
PEHE T AR KR . SRS AR AR L BT LR e
PR ARV /)N W o RE AR P | R AHURE AR T LR P
EANGIE 3 0 K S Y B B S AP S 5 N TG S i
JE, AOKAPRIT 2 B T it R B Al A A TR
el

YRR 2 A YA IS K R B J5 Tl 2 — i He
TOLAK AW IEAR MU R LR AT . FEOCHAR A A5 K
e 18 I 68 40 L PR ) 2 A B0 AT 0 Mk T R L XA

* LG H - BRI 2 BERHIT AL G T H (2012KJ024)

PATT YR T s R AR R AR AT RE S BP, HOtah
oK A= Wy A St DR FCAGHIN ) o B AT RO o e R T
P JoTH 2 A I, Mg 2 Moz T A L TR,
TR YIRS A LE WA IR vh — TP AR A
SCEREERIT AR TOCAPAA YL R I TE B

1 RAEGIR AW L

TGN WA TG 2 K AR B D — Ao BL A A2 )
FEIRASA BT, AT E A A OB R i . UL/ ik %
B2 MR B AN A AR R IRSIC I I LOER 5 o
IAE S I MR o NAORBPRHE DO AR L YR IR P g R
VRN IR SN K A W s T2 A 8 A S o
DAL ANAKICET DO AW I BOLLT 9K G e
PIHE AR5 o
L1 KBRS A M R RR

Fe G i T5 S Al T A O 5 ) e e A= 4 ok
BEATARIC , IR FOLARIC I R A RIOR A G, SO0 FEAR L F9 5t
w5, I HARG D S ARG IR A B, IR S RO LI BT T POt
BB I RIS . FOLPRRLT 1] LUSE IR G FOLhRT
WX et g, AT LA SRR PS5 ROR P i R il

YEETRA - HIER(1979-), 2, BEBP5E AR DRI, BT T7 1 DO LKA WAL s

FHL 15 : 029-85310094 , E-mail: xiaoxia0.66820@163.com
(Wi FJB1:2013-11-17 45232 H 11:2013-12-12)



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.29 OCT.2014

« 5791 -

T HAE A YRS &) Iz R TR HRTE A Z Rk
LAY S IS e R A B 7 e T - I DR LA S AR A K =8
F L EEVOLS T RGN T i ARG KR MR T
GBI CIKHITAF

111 %R EBFREYERE  EF 4 (Quantum Dot, EFR
QD) FR SRR LT B2 FARGK A, 2 —Fh e 1 -VIGn
CdSe,ZnS) Il -V f&(4n GaAs,InP) I IV -VI ji% (4n PbS,PbSe)Jt
F A AR R, B AT 2 2 CdX(X=S .Se . Te)", #t
F o EA HAL R APOERRE: SR TR OGRS
AR X PR 1) 22 5 DI 0 38 0 L3 2 )3 R i L M 916 73
AR S, (T SN T Y G RS AR B, BT
P IR FHE Z8 — T Z B A B A, 2
P AR E M O i i A NLE Ll S T
A ST T 98 S A 0 RT3 47 P () 3 0 4 00 DA 0036 A= 0 3R 8 1

=N =)
A5,

Meng S5 IH 84 AURE 5 N I BB 20 266 7T T 7
A LA 24 A A% s, OO F B G PR AT 22 4.49
M, AL EITR 58 M 4.49 nM F| 6780 nM, XA HAG L7 Mg
PR AE ) A RS AR R T 2 e 1) PR vy 3 A ALl A 24 1 A T
Jik o Noipa SR BT — MU Y i B PO CAR A= Wy 14 %
o TSI 74 8 0 Y R T (COIND) , G Rt B~ Jo 2 R
#iff) CdS 7 i [Cys-CdS QDs] 445 1 Cu® Jm kA 1 HOL
K, MRS T (CNYAT LI A2 [Cys-CdS QDs]-Cu(* )ik A R 5%
JEHREE , I B AR AR S5 T 2GR A A TR B2 5 /U 1 (CN)IY
WP AR R IE b, AT RR 1.13 pM ) 3.23 pM,

WEPEG KR T BA RAF I AT B A B ae T e S &
T RARES & AT LIS B —FP Rk ) 2 DI RE R ZOLREVEDNR 2 5
R, AR R I B RGO KR T S A P LA
i T HALAE YR b n R FHE Y, Xie SEMH & MU
PEAIARLT y-Fe,05 Mt A S H 0K R OR O M / NI IR ) 3
RYAKER NI T SCREM: S RE QKR , 245 22 IR 4R
RO WGA ) AEA:BESE R (PNA)SOMAE i S 5ESE R (DBA )& ifi
YOKBR, BT BA =R AR AL RS . X =R HTAEY)
HEIR R AE M A A0 K A= W 1% SRR BB JH T 7 PRI B 0 A AS49
AR AR S . Kuang S5 PHIBTACGIE R REVEDN KR T
(MNPs) 5 i s BT 25 G 4125 aOe i & , TR v
MR . WEVOLRE S WITIRETE 2.5% 10°5] 1.95% 10°
CFU - mL™ e B 0 il P e P B, SR A8y 500 CFU-mL  fiff
FHIAS I ZRGEXT VDT ] QTR 1 B 3 HT I ] 2 30 234k, Feeiisk
PIvR , Q0 & B AR ER T , KA B CRIB A E ) AR B A I
O157:H7( KMk O157:H7) I8 XK o

IEAESE QDs WAEM BRI IR 5 ATy G I Tl 4%
QDs [ EMRZ AR TR, 41 Cd ATRE NS Cd i 4
TSRk, JFREE QDs YR TR ARSI Cd> 1Y
B, 7 A 0 AR G TR R M, BAR QDs
AT RN 2T LM (0 B R J2 4 i ] s e P St
IR EE BN T R RIE AN Z
112 S35 S FRIGIRMF £ & =5 (PEBBLE)
BLE(probe encapsulated by biologically localized embedding) £

PEB-

BREE B A VI FERIE AR AL SR , FLIR B 2O LRI ok
W) &R, Sasaki 4G A E Siciz B 9K AR I fokL il L4 KA+
HEARIRES EERAT 4N pH (EI 5 . Tk Se g
TR AR e, BT LAFE FH 20 L P R B2 5 40 e P 0 o
VE R FE X200 M3 8 75 G ) (R A I 5 SR R i el . LTI
FEA T — P B JR A P M A MR Y R SR R AR R
---PEBBLE f% /8% , Rl fb 2708 1 58 A 25 FH R I 1) 0 S e
RHEYI T, TE R — PG — AL RS . SRS a5
FA) 1B A B RROR IR 122 2% A LE , PEBBLE {2 B8 14 2544 F1
rtetE szt , HAy i EAE 9O E R L BTRH AL 5

PEBBLE {& 82§ K/N—M#E 20~ 200 nm, HARF 41
INTARZ WA i T 2R, BT EE T tE
PRI W T IR A AT RS 45 A TER M T 7
B, AR AT RS A L S L R T A B o e 32 YL B AT i 7= AR 1Y
# % . PEBBLEs HA L R ARSI (25 [B] 43 3 M fb 2= Bk, ml
R TVFZ 5 kil , 4445 pH Mg* .Ca* Zn*" K- ,Cu*',
CI'\Na’\NO O, i} Fi %0 ik

Si AFHE P Ca?t P8R A 3 T 2 fLRIE TR
PRI 2K BT g1 %% T PEBBLE {4825 , X Fh &I (LI
¥ pH(pH {8 6-9) bR A2 E W% B35 T, i T PEBBLE f%
TRER BRI, KR TR ABRS HAF IR R S &
YERB T o 3X A EIRES T LAFEGN BE IR R Bl 8% [l P 0
TEVW P (K(d)=478 nM)FIAE A (K(d)= 293 nM)fiFES Ca*', X
S 0 K A% SR R ARG Y T T 4 R T v 0 R R R S
Ca* [y s i MR . 3% 2% PEBBLEs £ A LN 21301
2 A A\ S ) AR 2 2 Jif 88 (human neuroblastoma) | < BRLA¢ B
£ 41 Jifl (mouse oocyte) s /I B, A L W 4 fifd (rat macrophage) i 5]
SR/ BT A P B 22 i, R R R 20
WM B P2 58 R A, o AR Y & SR AT 5 o
113 BRI RMFEYERESR LU LISCHKR
FIRCHE FT58 , ede B, WT i SRS BILT A i, 76 7T I
SRk, AR P L S RE T, B R b i e E A AT
BAWER ZSChRE T A 73 i, Martikkala 2507 4
K ALRRE R S H R (QRET) PR 12 GTP(Tb-GTP YLkl
Ras {fitf. Chen 25 " Al T ZHIREIL A KGdF4: (Eu™,
Tb* Dy*") i M —F G e 2 g Kb, I N T g 4y
Bro
114 HBXEREWIOLWKNFEYERE WHEEEGWHE
A 7 A stokes fLFE R (250-350 nm) LA A K FOLER
FESFVF 2R S B RS G T T B A A Ik
#x, Pihlasalo £&PYF| ] Eu™* 28 G 94 KL ¥ 7EA% pH (E T 2%
KR, KT T 0SS , TR R B AR B 7 1R
P fE , SEGS AR S, 2 pHE S TR R 25 A
T P W BRERECR B, R EAR S 0k , DT A A 4 2 1 o
HISFHL R XD EAA B N R, 2 B POk B Y 4
Hr T LA, 3% 2 o A% 45 1 45 . 3R A JUT 75 VR B2 B I3 10000
. Harma %5 PU 5L F 5 A0 B [B] 2 3F 96 S0 L IR fig & 5 5
(TR-LRET) %, FIFISRMR 201148 Ev™ #5940 Kk + (Eu-
NPs){E MR B , B (8 i T R 2 1 M E 4 i AR



« 5792 .

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.29 OCT.2014

(BSA). LML T 10%-F 3978 5 RECH KM ERIE T 10 ng
BSA, A T R Tolb J5 vk, M R 1, X A7 i
SR TR T A Py S A 10 R R SR T o
2 ML E R RS

JCEF AR IO E L IR AR I K R de TR — R KL 15
A, ERARBUN TR e R EUE S DU T
PLREST 5 MR AR RAFE L4545 Kopelman f£ 1992 4Fix it
PRI T T Ok i G LF 9 K A% B2 &2, TR il
MR pH . XML REREE & TAPREAR TS H A, 5
TG A L, LR BRI it F A0 28 1 %o, 1)
JEFE] R 300 ms, Z=AGERIE 1% ,pH WREAR IR BRAK T2 48
(SRS VAN & & St b b= R L B g 1) R 2
SERRIAGI o

Ray S5PH £ 56T G 9 KORLT- A9 B R ARG /DNELAE R |
HOETE T DOOCLT A PRI  HR AN DNA 731, X Bl 46
UL A R EEE A 5y PR ML B2 - 255 1T 45
FUAtuf) DNA AN 57 PEAR FEHAT W] A PEH o Lin S04 T —
BT A | AF R R T OB S Y R B 1A R R R
(LSPR) SEEFANSLZNGA WA I FH LA 5 o i 1 1~ Cd(ID)
A RE o ko A e o 1] 72 AL 245 5 3R (PCs) I JIR i ((gam-
maGle-Cys)(8)-Gly) & & 4K FEMiIILET Z EA R,
DA E CA(ID) F) SR AR ARSI R 73531 2% 1.24 ppb™ H1 0.16 ppb.,
JCLF PRI E L IEAS A TEH S LA, B A (3 (AR
/I R BE PR AT REAT I B B SR AT AR 2L BT
IO FH IS o

3 YRR LTRSS

HCEF G K A PEARIRE R O 5T BOR B T4 s
2 FURBURBUIARRE & A f5 Stk 25 A i M 5, K Az B B R
BIPUR RSO HE S, R BURER 4 M T 40k
ml B — AR IR, X AR REA A L) e e vk 562
YR IEEAR I SR — 5, AR g 2 REUE AR
FEPE, BRI P A A W A AR A — R R .
Chang %P H A2 2y 20 nm [ 40 T 2 [5G & 99 KR T4
T JRER R B T ARG DI L ML RS XL IERER
G546 TR I A B TR R A e O S R o P AP AR IR
I 43 £ 1t 3 H A A R AR S B IR (PSA) R A5 15 BIAR K
HIER i, TERRIR Eh 22 th R KBS rh PSA 2k 2 (T-PSA) (A 0.1
F) 1000 [ 3% / Z T ) 50— MZOLE TR IMB ML R,
AHOCRECH 09574, BGE H RIATRD 5 A RS o

4 BEWRIE

A EIEAS T E W) W A 2 T T R SRR — D7 ]
YA KA W TR Ay A P A SR AR AUl i T A ¢
FEL A 1 — JTURT B A% i, PR AT ORI R ORE w8 i b iR
B PP, [ BT DIRE/ N OCTT U ) KOG S L i
PR R TR A B2 S TR AR S iz N . H
BT FHZO AR AR A S A DU 35 P IS A — i ) R PR
BB BAT R RE AR T 94 K A W AR I SR SE B AR
Wi B M A A T ) 23 B AT RE ) 22 O R T

VEF I E R PR
% # 3¢ #f(References)

[1] Gooding J J, Praig V G, Hall E A H. Platinum - catalyzed enzyme
electrodes immobilized on gold using self- assembled layers [J]. Anal
Chem, 1998, 70 (11): 2396-2402

[2] Gao Z Q, Agarwal A, Trigg A D, et al. Silicon nanowire arrays for
label- free detection of DNA[J]. Anal Chem, 2007, 79 (9): 3291-3297

[3] Maxwell D J, Taylor J R, Nie S. Self- assembled nanoparticle probes
for recognition and detection of biomolecules [J]. J] Am Chem Soc,
2002, 124(32): 9606-9612

[4] Singh R, Pantarotto D, McCarthy D, et al. Binding and condensation
of plasmid DNA on to functionalized carbon nanotubes [J]. J] Am
Chem Soc, 2005, 127(12): 4388-4396

[S] M K Balaconis, K Billingsley, M J Dubach, et al. The design and
development of fluorescent nano-optodes for in vivo glucose
monitoring[J]. J Diabetes Sci Technol, 2011, 5(1): 68-75

[6] Chu MQ, Wu Q, Yang H, et al. Transfer of quantum dots from
pregnant mice to pups across the placental barrier [J]. Small, 2010, 6
(5):670-678

[7] Dahan M. Time-gated biological imaging by use of colloidal quantum
dots[J]. Optics Lett, 2001, 26: 825-827

[8] Meng X, Wei J, Ren X, et al. A simple and sensitive fluorescence
biosensor for detection of organophosphorus pesticides using
HO-sensitive quantum dots/bi-enzyme[J]. Biosens Bioelectron, 2013,
47C:402 -407

[9] Noipa T, Tuntulani T, Ngeontae W. Cu*-modulated cysteamine-
capped CdS quantum dots as a turn-on fluorescence sensor for
cyanide recognition[J]. Talanta, 2013, 105: 320-326

[10] Shen J, Chen T, Zhang H X, et al. Chitosan-based
luminescent/magnetic hybrid nanogels for insulin delivery, cell
imaging, and antidiabetic research of dietary supplements [J].
International Journal of Pharmaceutics, 2012, 427(2): 400-409

[11] M Xie, J Hu, Y M Long, et al. Lectin- modified trifunctional
nanobiosensors for mapping cell surface glycoconjugates [J]. Biosens
Bioelectron, 2009, 24(5): 1311-1317

[12] Kuang H, Cui G, Chen X, et al. A one-step homogeneous sandwich
immunosensor for
nanoparticles (MNPs) and quantum dots (QDs) [J]. Int J Mol Sci,
2013, 14 (4): 8603-8610

[13] Kirchner C. Cytotoxicity of colloidal CdSe and CdSe/ZnS nanoparti-
cles[J]. Nano Lett, 2005, 5: 331-338

[14] Clark H A, Philbert H M. Subcellular optochemical nanosensors:

salmonella detection based on magnetic

Probes encapsulated by biologically localized embedding(PEBBLESs)
[J]. Sensors and Actuators B, 1999, 51: 12-16

[15] Si D, Epstein T, Lee Y E, et al. Nanoparticle PEBBLE sensors for
quantitative nanomolar imaging of intracellular free calcium ions[J].
Anal Chem, 2012, 84(2): 978-986

[16] J W Stone, P N Sisco, E C Goldsmith, et al. Using Dold Nanorods to
Probe Cell-Induced Collagen Deformation[J]. Nano Lett, 2007, 7: 116
-119

[17] Martikkala E, Veltel S, Kirjavainen J, et al. Homogeneous single-
label biochemical Ras activation assay using time-resolved lumines-
cence[J]. Anal Chem, 2011, 83(24): 9230-9233  ( 4% 5767 1)



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.29 OCT.2014

« 5767 -

[16] EA&HRBFEHS]. TAERHA F B FRLEBRAA M]. 7
AR A hpaat, 2008
Center for Health Management and Policy. Occupational exposure
limits for hazardous agents in the workplace [M]. Beijing: People's
Medical Publishing House, 2008

[17] Z#h, 305, hL ¥, . EERAKRBI R TASTHGE
89S BT R[] ¥ 42 4 &, 2003, 20(5): 294-295
Peng Jin-song, Sun Fang, Chen Wen-ge, et al. Study of the
Formaldehyde Pollution in the Human Anatomy Laboratory of a
Medical College[J]. Journal of Environment and Health, 2003, 20(5):
294-295

[18] %877 . AR AT B 5 2
7238, 2002, (2): 24-26

SRR [J]. S A AR aE R

Zheng Wan-bing. An Approach to Design of Ventilation and AC for
Autopsy Classrooms [J]. Building Energy & Environment, 2002,(2):
24-26

[19] 3836, B o7, AR X & M3 FHUIF £ 4, 12
3, 2011, 11(18): 3598-3600
Cai Yan, Li Fang, Xiong Kun, et al. Caring for Anatomy Teachers :

] KA E

Measures to Prevent Tumors [J]. Progress in Modern Biomedicine,
2011, 11(18): 3598-3600

[20] 4-IR36, 4500, B 34, 5. AR TR IR AL B F 54T R
s+ [J]. AR E 25 T4, 2010, 26(14): 2231-2232
Linghu Yan, Yu Zi-jiang, Xiao Chao-lun, et al. Anatomy of work and
occupational hazard analysis and countermeasures [J]. Modemn
Medicine & Health, 2010, 26(14): 2231-2232

[21] #cAe-F, TRA R ARAME2 B 37 69 5 VAo 2 A [J]. o B s R AR
F % &, 2006, 24(6): 707
Zheng He-ping, Zhang Fa-hui. Making and application of protoctive

casing for anatomic specimen [J]. Chinese Journal of Clinical
Anatomy, 2006, 24(6): 707

[22] MM, FRdk, 00, . FEEMM 7k AME (] 2T
32(7): 969-972

Chen Huan-wen, Zheng Jian, Li Ming, et al. Methods and Instruments

,2004,

for Formaldehyde Monitoring [J]. Chinese Journal of Analytical
Chemistry, 2004, 32(7): 969-972

[23] FRBESC, Fpaksh, TRR, F. FRE AP I EFH X F 8l
FALGAFEN[J]. P B AT, 2002, 18(5): 582-583
Chen Huan-wen, Guo Ji-guang, Yu Ai-ming, et al. Development of
Portable Formaldehyde Meter of High Sensitivity Using for in Situ
Determination of Formaldehyde in Air[J]. China Public Health, 2002,
18(5): 582-583

[24] KA, RE T I FEAR B X oL 5
AL F 5 H K, 2006, 29: 59-63
Zhang Biao,

5 W 7T PG ],

Song Xiao-fei. Discussion on Comparability of
Formaldehyde Portable Analyzer and Laboratory Analysis [J].
Environmental Science & Technology, 2006, 29: 59-63

[25] Feng L, Musto C J, Suslick K S. A simple and highly sensitive
colorimetric detection method for gaseous formaldehyde [J]. Journal
of the American Chemical Society, 2010, 132(12): 4046-4047

[26] 2BARKEXREF SRR & PEARLERE G EM]. LT
WERAE HORA, 2003: 12
Standing Committee of the National People's Congress. Labor law of

]. Beijing: Law Press, 2003: 12

[27] Wang H, Zhou D, Zheng L, et al. Effects of paternal occupation

the People's Republic of China[M

exposure to formaldehyde on reproductive outcomes [J]. Journal of

Occupational and Environmental Medicine, 2012, 54(5): 518-524

(45 5792 )

[18] Ju Q, Tu D, Liu Y, et al. Amine-functionalized lanthanide-doped
KGdF4 nanocrystals as potential optical/magnetic multimodal
bioprobes [J]. Journal of the American Chemical Society, 2012, 134:
1323-1330

[19] N T K Thanh, L A W Green. Functionalisation of nanoparticles for
biomedical applications[J]. Nano Today, 2010, 5: 213-218

[20] Pihlasalo S, Auranen L, Hanninen P, et al. Method for estimation of
protein isoelectric point[J]. Anal Chem, 2012, 84(19): 8253-8258

[21] Harma H, Pihlasalo S, Cywinski P J, et al. Protein quantification
using resonance energy transfer between donor nanoparticles and
acceptor quantum dots[J]. Anal Chem, 2013, 85(5): 2921-2926

[22] Tan W H, Shi Z Y, Smith S, et al. Submicrometer intracellular
chemical optical fiber sensors[J]. Science, 1992, 258: 778-781

[23] Tan W, Shi Z Y, Kopelman R. Development of submicron
chemicalfiber optic sensors[J]. Anal Chem, 1992, 64: 2985-2990

[24] Ray P C, Darbha G K, Ray A, et al. Gold nanoparticle based FRET
for DNA detection[J]. Plasmonics, 2007, 2(4): 173-183

[25] Lin T J, Chung M F. Detection of cadmium by a fiber-optic biosensor
based on localized Biosens
Bioelectron, 2009, 24(5): 1213-1218

[26] B3kt Eshah K At B BT E
64-67
Feng Rui-hua. Nano biosensor research progress abroad[J]. Advanced
Materials Industry, 2010, 5: 64-67

[27] Chang Y F, Hung S H, Lee Y J, et al. Discrimination of breast cancer

surface plasmon resonance [J].

1. #AtAt = Ak, 2010, 5:

by measuring prostate-specific antigen levels in women's serum [J].

Anal Chem, 2011, 83(13): 5324-5328



