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Liquid crystal applied in chemical sensors
and biosensors

Zhou Jin-yan, Tan Hui, Yang Sheng-yuan, Wu Zhao-yang"
(State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical Engineering,
Hunan University, Changsha 410082, China)

Abstract: As a state of matter that has properties between those of a conventional liquid and those of a solid crystal,
liquid crystal (LC) has an incomplete long—range order of orientation and position of orderliness. The researchers
have applied LC to the biosensing field, opened up a new type of sensing technology — liquid crystal sensing technol-
ogy. In this article, we reviewed the characteristics of LC and the most recent discovery of their use as "sensing ele-
ments" in chemical sensors and biosensors. This new application of LC as tools in the development of fast and simple
biosensors is envisaged to gain more importance in the foreseeable future.
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Current development of fluorescent probes based on porphrin
derivatives

Fang Zheng-hui'*, Jin Zhen?, Wan Qi-zhong®, Zhang Xiao-bing?
(1. Yueyang Vocational Technical College, Yueyang 414000, China)
(2. State Key Laboratory of Chemo/Biosensing and Chemometrics,College of Chemistry and Chemical Engineering,
Hunan University, Changsha 410082, China)

Abstract: Porphyrins are attractive candidates of fluorescent probes owing to their good photophysical properties
such as strong fluorescence, large Stokes shifts and relatively long excitation (> 400 nm) and emission (> 600 nm)
wavelengths that minimize the effects of the background fluorescence. This paper simply reviewed the applications of
porphyrin derivatives based fluorescent probes in analysis of biological molecules, gas molecules, cations, anions and
neutral molecules.
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The research prospect of the application of nanomaterials in aptamer
biosensors

Xu Feng, Chang Yan-bing, Zhang Yin-feng, Tao Man-lan, Yang Yun-hui"
(College of Chemistry and Chemical Engineering, Yunnan Normal University, Kunming 650092, China)

Abstract: Due to the large specific surface area, fine biocompatibility and good electron transfer capacity, nanoma-
terials have been used in the designing of the aptamer sensors extensively. To apply nanomaterials in aptamer
sensors can increase its sensitivity and high—throughput detecting become possible. This paper has reviewed the
application of nanomaterial in aptamer sensors and its probable prospects and development.

Key words: nanomaterials; aptamer sensors; development
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Abstract: NO, pollutes the air seriously and is harmful to man’s health. It is urgent and important to develop sen-
sors for NO, detection. Surface acoustic wave gas sensors have been studied widely because they have advantages of
small size, fast response, high sensitivity, good stability and low cost. The principle of SAW gas sensors and the
mechanism of reaction of sensitive film and NO, gas is introduced. Two sorts of structure of SAW-NO, sensor and
several sensitive film materials are reviewed. The development trends of SAW—-NO, sensors are discussed.
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Development of an electrochemical immunosensor for E.coli based on
poly—-o—ABA/AuNP

Fu Ying, Zhang Xin-ai, Teng Ying-qiao, Liu Hui-jie, Zhang Wen", Jin Li-tong
(Department of chemistry, East China Normal University, Shanghai 200062, China)

Abstract: A new electrochemical immunosensor was constructed by chemical depositing poly—o—ABA/AuNP on the
surface of glassy carbon electrode (GCE) for E. coli detection in water. A sandwich—type protocol was utilized to de-
tect the electrochemical signals derived from the carried horseradish peoxidase (HRP) toward the reduction of H,0,
using the hydroquinone as electron mediator. Under optimal conditions, the response currents were proportional with
logarithmic value of E. coli from 1.0x 10° to 1.0 x 107 cfu/mL, with a detection limit of 2 x 10? cfu/mL. The proposed
immunosensor was also successfully applied for real sample detection.

Key words: poly—o—ABA; gold nanoparticles; E.coli; electrochemical immunosensor
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A novel amperometric hydrogen peroxide biosensor based on TB and
GNPs as well as silica sol-gel/CS film as immobilization matrix

Sun Ni, Li Wen-juan, Yuan Ruo’, Chai Ya-qin
(Chongging Key Laboratory of Analytical Chemistry, College of Chemistry and Engineering, Southwest University,
Chongqing 400715, China)

Abstract: A novel method based on inorganic—organic hybrid composite film fabrication and nano—technique was
exploited to develop a highly sensitive amperometric hydrogen peroxide (H,0,) biosensor. In this method, the hybrid
films (CSHMs) are prepared by cross—linking chitosan (CS) with 3 —aminopropyltriethoxysilane (APTES), which can
be readily used as an immobilization matrix to co—entrap mediator and enzymes. In the meantime, gold nanoparticle
(GNPs) were immobilized into CSHMs via the wildly present amino groups in CSHMs and toluidine blue conjugation.
A model enzyme, HRP, was mixed with the CSHMs—TB —-GNPs solution and cast on the surface of glass carbon
electodes. Finally, the resulting CSHMs-TB-GNPs-HRP/GCE electrode was covered by a thin layer of Nafion to
avoid the loss of HRP in determination and to improve the anti—interferent ability. The eletrode was denoted as
Nafion/CSHMs -TB -GNPs —-HRP/GCE. UV —visible spectroscopies were used to determine the composition of the
film. The characteritic of the resulting biosensor was characterized by cyclic votammetry and chronoamperometry.
The linear range for the determination of H,0, is from 7.0 x 107 to 2.3 x 10 mol/L with a detection limit of 2.4 x 107
mol/L at 3.

Key words: hydrogen peroxide biosensor; CSHMs; TB; gold nanoparticles

: (206705064 ) ; (708073)
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Fig.3 CVs of the biosensor at various scan rates (from inner to outer curves: 10, 20, 50, 80, 100, 150, 200, 250, 300,
350, 400, 450, 500 mV/s) in 0.1 mol/L pH7.0 PBS. The inset shows the linear relationship of peak currents and scan rates
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A H,0, enzyme biosensor modified by carbon nanotubes and
surfactant

Shi Wen-ling, Qu Yong-xia, Fan Xiao-xue, Zhang Zhi-hui, Huang Sha-sheng”
(Life and Environmental College, Shanghai Normal University, Shanghai 200234, China)

Abstract: Immobilization of enzyme on the electrodes surface is an important process in the preparation of the sen-
sor because it impact directly on the performance of the sensor. In this paper, we immobilized enzyme on the elec-
trode using the carbon nanotubules as carrier materials based on electrostatic adsorption. These sensors showed good
stability because a lot of enzyme can immobilize on the electrode surface and maintain its biological activity. The
method showed good linearly for 1.0x 10~ 5.4 x 10~ mol/L. H,0, with a detection limit of 5.3 x 107 mol/L. under the
optimal conditions. This proposed method can provide a new approach for detecting pesticide.

Key words: pesticides; carbon nanotubules; biosensor; detection
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Study of SAW-SXFA gas sensor in the detection of
organophosphorus compounds

Pan Yong", He Shi-tang”, Liu Yan', Wang Wen?, Wang Yan-wu', Liu Ming-hua®
(1. Research Institute of Chemical Defence, Beijing 102205, China)
(2. Institute of Acoustic,Chinese Academy of Science, Beijing 100080, China)

Abstract: Surface acoustic wave(SAW) sensor which could be used to detect organphosphorus coupounds was pre-
pared with fluoroalcoholpolysiloxane (SXFA) as sensitive material. The stability of the SAW—-SXFA sensor in the de-
tection of DMMP was introduced.Through the detection under different temperature,the influence of the environment
factor was studied,and the main performances were evaluated.

Key words: surface acoustic wave; SXFA; organophosphorus compounds; detection
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Fuchsin basic thin film optical waveguide sensor for sulfur dioxide

detection

Sadatgul Mahsut, Hayrensa Ablat, Adalat Abdurahman, Abliz Ymit*
(College of Chemistry and Chemical Engineering, Xinjiang University, Urumqi 830046, China)

Abstract: A new method for the detection of sulfur dioxide gas was studied by using a fuchsin basic thin film for the

sensitive element of the optical waveguide (OWG) sensor, the OWG sensor was fixed on the gas sensor system to de-

tect sulfur dioxide gas. The results showed that the thin film can detect 5x 107 volume fraction sulfur dioxide gas and

the sensor response time and recovery time was 3 s and 8 s respectively, and it had a short response time, high sensi-

tivity, good reversibility, and simple structure and is easily fabricated.

Key words: optical-waveguide gas sensor; SO,; fuchsin basic; tin—diffused glass optical-waveguide
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Electrochemical biosensor based on composite film of poly—
cyclodextrin and CNT for detection of organophosphorus pesticides

Yang Hai-peng’, Chen Dong-cheng, Li Chun-hui, Chen Shi-guo, Ge Zao-chuan
(College of Materials Science and Engineering, Shenzhen University, and Shenzhen Key Laboratory of Special
Functional Materials, Shenzhen 518060, China)

Abstract: An amperometric biosensor for the detection of organophosphorus pesticides (OPs) was fabricated and
tested. The insoluble conducting composite film of poly—cyclodextrin (CDP) containing carbon nanotube (CNT) was
synthesized. Cyclic voltammetry measurements in potassium ferricyanide solution (50 mmol/L., and scan rate 50
mV/s) show that the film maintains the distinct physical properties of CNT, such as high electrical conductivity,
chemical stability and electrocatalytic activity. Also the film maintains the specialities of 3—CD, such as inclusion
performance and biocompatibility. The film was used to fabricate organophosphorus pesticides biosesors by
immobilizing acetylcholinesterase (AChE). The fabricated biosensors via the composite film of CDP and CNT have
many advantages such as electronic activity, good stability, excellent biocompatibility, ete. It could be operated
under low voltage. Amperometric measurements were done in acetylthiocholine chloride solution with different
concentrations of methamidophos. The biosensors have wide concentration ranges and good sensitivity to
methamidophos. The inhibition rates of the sensor increased with the concentration of methamidophos, and the fitting
curve of inhibition rates versus the logarithm of concentration is linear over the concentration ranges between 1.0
and 15.0 mg/L. with RSD = 0.992. The detection limits to methamidophos of the sensor is calculated to be 0.05 mg/L.
Cyclic voltammetry measurements shows a mixed controlled electrode reaction.

Key words: biosensor ; organophosphorus pesticides(OPs) ; enzyme immobilization ; carbon nanotube (CNT);

cyclodextrin
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The development and application of a bipyridine appended
porphyrin based fluorescence chemical sensor for Cu*

Lin Wei-qi"
(Xiamen Products Quality Supervision & Inspection Institute , Xiamen 361004, China )

Abstract: A porphyrin derivative (fluorophore) appended with bipyridine (ionophore) has been applied for
preparation of a Cu®* — sensitive optical chemical sensor, which is based on fluorescence quenching of porphyrin
derivative entrapped in a poly (vinyl chloride) membrane by the energy transfer process. The sensor exhibits a linear
response toward Cu® in the concentration range 2.0 X 10~ 1.0 x 107 mol/L., with a working pH range from 6.0 to 8.0

2+ is less than 5 min with

and a high selectivity. The detection limit is 5 x 10~ mol/L. The response time for Cu
concentrations lower than 5 x 10 mol/L. The optode can be regenerated using 0.3 mol/L. EDTA (pH9) and acetate
buffer solution. The effect of the composition of the sensor membrane was studied, and the experimental conditions
were optimized. The sensor has been used for direct determination of Cu®* in carbonated beverage with satisfied
resullts.

Key words: Cu*; fluorescence; sensor; carbonated beverage
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Tab.4 Determination of Cu* of carbonated beverage
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Study on selective thiocyanate electrode based on binuclear tin(VI)
complex as neutral carriers

Dong Shu-ling”, Wang Xiu-ling
(Department of Basic Chemistry and Bioengneering, University of Science and Technology of Suzhou, Suzhou

215009, China)

Abstract: A new binuclear tin(VI) complex(bis—tribenzyl-methoxide-tin piperazinylbisdithio carbamate) as neutral
carrier for selective thiocyanate PVC membrane electrode was made . It displays an anti—-Hofmeister selectivity se-
quence :SCN™> I > C10, >NO, > NO;™ > Cl- > SO, > AC". The electrode exhibits Supper—Nernstian for SCN™ over
a wide concentration range(1.0x 107 ~ 3.2x 10 > mol/L) with a detection limit 1.28 x 10~ mol/L. and a slope of =72.4
mV/dec in pH4.0 of phosphorate buffer solution at 25 °C. The response mechanism is discussed in view of the AC
impedance technique and the UV spectroscopy technique. The electrode was successfully applied to the disposal of
SCN~ in effluent.

Key words: bis—tribenzyl-methoxide—tin piperazinylbisdithiocarbamate; neutral carrier; ion—selective electrode;
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Tab.1 Selectivity coefficient, log K ggN,J“, for [Sn(IV)-BTMTP] electrode
log K2
Carriers 08 % sovy
SCN- I ClO, NO, NO; Cl- SO~ AC
[Sn(IV)-BTMTP] 0 -0.75 -1.46 -2.11 -222 -244 -247 -2.67
HTOAI 0 -0.5 1.4 -33 -1.9 -3.6 -4.7 —
Hofmeister , SCN >1 > nm), ,
ClO, >NO, > NO; > Cl"> S0, > AC, SCN- o
2.3 [Sn(IV)-BTMTP]
0.1 mol/L SCN- ,
SCN- o
( 3), 3 , SCN- , )
6 nm (278 nm 284 , ,
. [Sn(IV)-BTMTP] (IV)
SCN-~ Sn-NCS~ (IV)
,[Sn(IV)-BTMTP]
- SCN - 4 .
24
25°C, [Sn(IV)-BTMTP]
PVC SCN-
%00 250 300 350 400 (pH4.0) ( 5)e
A/mm ,
3 [Sn(IV)-BTMTP] 0.1 mol/L SCN- i
i ) @ ) Warburg o SCN-
Fig.3 UV absorption spectra of chloroform solution of B P 4
[Sn(IV)=BTMTP] (1) and [Sn(IV)-BTMTP] treated with » SCN 1.0x107,1.0x107,
0.1 mol/L. SCN~ (2) 1.0x10" mol/L.
CH,Ph
CHPh g S ’
PhHCy = AN / \ / \Sn SCN-
\S: CH—N N—CH / ", _—
n CH,Ph
‘ ~_/ \ / Ng [
S PhH,C
CH,Ph
CH,Ph
CHPh g / \ S ‘
PhH,C I AN / \S .--- NGs°
\S: CH—N N—CH / n'/,//
n CH,Ph
~__/ \ / N ‘
S PhH,C
CH,Ph
SCN-

4 [Sn(IV)-BTMTP]
Fig.4 Suggested coordination scheme of [Sn(IV)-BTMTP] with SCN-



66 30
-60
- *
-50 | ¢
* * 1 ]
. , [
= [M]. : ,1987.230.
2 -30r * -
| BRI . (21 : .
-20F
:::0 .. % ‘ Ve 1.
-10?“ 3 <o < ,1996,17(10) :1 528 ~1 531.
& ‘ -
o . ¥ . [3] L (V)
0 50 100 150
R'/kQ
[J]. ,2004,23(4):29 ~ 32.
5 [Sn(IV)-BTMTP] PVC [ 4 ] Ammann D, Huser M, Kraeutler B, et al. Anion selective
Fig.5  Impedance plot of PVC membrane with of metalloporphrins in membranes[]J].Helv Chim Acta,
[Sn(IV)-BTMTP] carrier 1986,69(4):849 ~ 854.
137.0 kQ2,65.2 kQ .40.5 kO, SCN- LSr ™)
SCN, [Ph;Sn (CH;OH)OZCC6H4C02(CH}OH).SI’IP}]3].2CH30H
’ [Ph;SnS,CN (CH,CH,),NCS,SnPh;]. 2CH;0H
° [J1. , 2002, 60(5): 897 ~903.
2.3 [ 6 ] Horning E C. Org Synth Coll Vol Il [M]. New York :
SCN™ Wiley,1995.140.
HPLC « 2), [ 7 ] Moody G L, Oke R B, Thomas J D R. As calcium-sensi-
2 HPLC SCN- tive electrode based on a liquid ion exchanger in a poly
C/(mmol/L) (vinyl chloride) matrix[J|. Analyst, 1970, 95: 910~913.

Tab.2 Comparison of the results of electrode
and HPLC method for the detection of SCN-
concentration C/(mmol/L )in effluent

1 2 3 4

. 1.22 1.78 2.02 2.16
HPLC 1.16 1.87 2.12 2.20

SCN- ,
SCN- °

[ 8] Yuan R, Chai Y Q, Liu D, et al. Schiff base complexes of
cobalt (II) as neutral carriers for highly selective iodide

electrodes[J]. Anal Chem,1993, 65(19): 2 572~2 575.



( )

CN32-1406/TP,

N

;1

2.1
WORD(* .DOC)
22

2.3

)o
24
2.5
2.6
2.7
2.8
2.9

)o
2.10

2.11
words: 7,
2.12
2.12.1
)o
2.12.2

:3~8

2.12.3

2.13

2.13.1 ,
2.13.2
2.133
2.134

(

)

) . 1981
ISSN1008-2298,
;b. ;C. ;d.
. )se
;8. ;h. 1.
, , )
( ) chxj.jy@public.tz.js.cn( chxj.jy@163.com),
. ,10 o 2 ,3
. (
, ( * ), ) .

, O o o
20 o ,
’ “ ’ 7 o ’ (

“,China”,
200~300 . . N ;
“ 7 “Abstract:” .,
e (
. ( ) )o
, ( . .
)o

’

(% .TXT)
E-mail o
“Key



2.13.5

2.13.5.1
M C N J D R S P
2.13.5.2 “A7,
“z7
2.13.5.3 (database) | (computer program) (electronic bulletin board)
DB Cp EB
2.13.5. 4
(magnetic tape) ——MT, (disk) —DK, (CD -ROM)——CD, (online)
——OL,

[ / |

:[DB/OL]—— (database online)

[DB/MT|—— (database on magnetic tape)

[M/CD]—— (monograph on CD - ROM)

[J/OL]—— (serial online)

[EB/OL]—— (electronic bulletin board online)
2.13.6 :( )
a. N N
[ ] () { (IM]); (repr ¢ () () () ()
[ 1 () { (ID])s ([RD}C) (:) ) () ()
b.
[ 1 () (L1 G) Gy ) ()
[ 1 () ([A].) ( ) ([€].) () ()

() ()
d.
[ ] ) (IN].) () ( 1)
e.
[ () (I81-)
f.
[ ] () ([P1.) () () ()
g.
[ ] () [ 1¢) ()
/ ( )¢
: ( 6 ) :225500
:0523 - 88819706 :0523 - 88819768
http: / /www. jiangfen. com. ¢n E — mail: chxj. jy@ public. tz. js. ¢n
€ »



