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Fig. 1 Synthetic routes of PSACD
1.2.2  PSACD 4ikhi 1 il 5
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52 1 B TN SR AR L A A 22 19 R e AR A 5 S S A 237

PIE P R 10 mL 25 370K, SR A, 58S KB 24 h )5 EA R 25 mL, 433 1 mg/mL
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PERE
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& 4B —4E AR FEE BB AR SEM JE R, T
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1 4 1
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HIE2S
Fig. 3
and SPCE ( activated, curve b)

CV curves of u-SPCE ( unactivated, curve a)

W] PSACD NPs 7EHUBR T B 1R, AT B ) ER AR , AR T A MR ot HRP (918 7E . [ 4D
i HRP J5 sl , n UK B, TR IZ RS M AT-T-8, DR B T /D RO AOR S5 , HE DN 4 KOk 23 B [
TEA KA, 18 4E ek Nafion ZJFITRIZRIMIEHL, ti ] 4E al 1, AR M-F- 4845 5] NF 081 18
AEMRIRIZ . AFEMEMBBL SPCE FPEPMA 2t 2 WIS RHE] S3. {81 1 PSACD NPs 2 Ji5 , 1 3/
MRS IR AR S R AT T e (BT B B/ S nT Bt TR I 2 5 T B TR eReid 1 . TefBti
HRP #I Nafion 2 J5 , S i R b s A K, IR RE S MR 22 15 o

K4 u-SPCE(#iE{L.A) SPCE( &L .B) Fll PSACD NPs(C) .HRP/PSACD NPs(D) .NF/HRP/PSACD NPs(E)
&4fii SPCE fy SEM B J-
Fig.4 SEM images of u-SPCE (‘unactivated, A), SPCE ( activated, B) and SPCE modified by PSACD NPs(C),
HRP/PSACD NPs(D), NF/HRP/PSACD NPs(E)
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Rl H, O, Wy £ PR O A £k, ma b Ly (5 H, O, Wk FEAFAE L 6 &R, g iy X [|] 2 0.02 ~
7.48 mmol/L, 2 FE R 1/(107° A) =0. 196¢/(mmol-L™") +0. 159 ,R* =0. 997,
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E Time/s 0.5 mmol/L UE
= | 0.2 b L
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KIS LN, O, I A P2 T ) HL O -k ] i 2 (A ) A0 197 L 3845 990 H, O, TR PE O AR PR AR G HE 2 (B)
Fig.5 (A)Current-time curve of biosensor on successive additions of different concentrations of H,0, into 0. 1 mol/L

pH =7.0 PBS; (B)the linear relationship between the response current and H,0, concentration

VEPEPE AP T HE R e L A A ZERE . 1 6A i L AR I E I AN R T3 B L
R HL e R, T LA B, B ST N 0. 5 mmol/ L H, O, R LAAS 3B %) F, 32 00 157, T J MK YR i S mmol/ T
() Glucose \Lys DA \UA | L-Cys L-Trp B} JL-F-JCHLFMR R , BN 0. 5 mmol/L H, O, 4K 1H AT LAFS 2] Pk 11
FL I IR, TR PR A% B LA R AP I Bt b 9t . A ) — SRR 10 mmol/L H, 0, ¥R #E4 T
10 d (it 1] 6B JIr 7 hy 4 R AR M 7 FEL SRS AFDGS 55— R B A LA I8, T LR B, 10 d AU, FELAR 1Y
M 7 L S G T AR ZE ) B 0 7 LAY 90% L b, 3 iE B 1 %5 J e AT BB AR e

1.0F A

0.8}
< o6f HO
3z 0 ,0, Lys UA Trp
L
é 0.4t ‘

0'2 i ‘ [ ‘ ‘

Glucose Cys H,0,
1 1 1 ! X
0 100 200 300 400 500 1 2 3 4 5 6 7 8 9 10
Time/s Time/d

6 L H, O, FIR IR A A 0 4 T8 b BT 2 (A) 010 d P/ ) B4 10 mmol/L
M) 17 B3 (1, ) 5500 i g ER 3 () 79 LEAT T (B)

Fig.6 (A) Current-time curve of biosensor on successive additions of 0.5 mmol/L H,0,, 5 mmol/L Glucose,
5 mmol/L L-lysine, 5 mmol/L dopamine, 5 mmol/L uric acid, 5 mmol/L L-cysteine, 5 mmol/L L-tyrosine and
0.5 mmol/L H,0, into 0. 1 mol/L pH =7.0 PBS; (B)the ratio of the response current of the 10 mmol/L H,0, (I,)

to the initial response current(1,) in 10 days

3 4 e
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SRE ) PSACD NPs /K SMHR , JEF PSACD NPs stf5 22 FED R B EE ) H, 0,4y R A FLAT B B
HIFAL RV RE , SR RESS BN 0. 02 ~7. 48 mmol/L, R =0.997 , FLUARTHE DR, K6 FEHERSLFHLHE4F
265 M A P LA A I 6 54 1R RO B2 10 040 A7 2590 T A AT
it
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% 85 4 #} ( Supporting Information) [ A3 £ #LH 44 PSACD ¢4 FTIR.'H NMR B 445 & 48649 CV & ] 7T
VA 5o e A F) M 38 (http . //yyhx. ciac. jl. en/) T #,,
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Hydrogen Peroxide Sensor Based on a Polymeric
Self-assembled Nanoparticles-Modified
Screen-Printed Electrode

HUANG Xuewen, XU Sheng, ZHAO Wei, WEI Wei, LI Xiaojie, LIU Xiaoya "
(Key Laboratory of Synthetic and Biological Colloids ,Ministry of Education, School of
Chemical and Material Engineering , Jiangnan University , Wuxi , Jiangsu 214122 China)

Abstract We report on a facile and efficient construction of electrochemical biosensors by modifying the
screen printed carbon electrodes ( SPCE) with multifunctional polymeric nanoparticles. An amphiphilic
random copolymer, poly ( St-co-AA-co-VCz-co-DMAEMA ) ( PSACD ), was first synthesized using
styrene (St), acrylic acid ( AA ), N-vinylcarbazole ( VCz ) and dimethylaminoethyl methacrylate
(DMAEMA) as hydrophobic, hydrophilic, electroactive and enzymatic compatible monomers, respectively.
The polymeric nanoparticles ( PSACD NPs) were then prepared through self-assembly of polymers in a
selective solvent mixture of DMF/H,0. The obtained PSACD NPs were characterized by particle size analyzer
and scanning electron microscope ( SEM ), and were used to fabricate the hydrogen peroxide ( H,O0,)
biosensor with the functions of improving the specific surface areas, providing a suitable microenvironment for
keeping the enzyme activity, and accelerating the electron transfer between enzymes and the electrodes.
Specifically, the SPCE was successively modified by PSACD NPs suspensions, horseradish peroxidase (HRP)
solution and perfluorosulfonic acid-PTFE copolymer ( Nafion ) solution. The properties of the proposed
electrochemical biosensor were studied via an amperometric detection method. The results show that the
biosensor has a short response time (less than 2 s) and a linear increasing response current with the
concentration of H,0, increasing from 0.02 to 7.48 mmol/L. The biosensor also has nice stability, good
selectivity and excellent anti-interference performance.
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