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Study on ibuprofen drug sensor based on gold electrode modified
with silver doped poly ( L-arginine )
ZHANG Dong-xia ™ , TIAN Zi-xin
(School of Science, Xijing University, Xi’an 710123, China)

Abstract: A simple and accuracy method is established for analyzing the content of ibuprofen and can be used
commercially on drug monitoring.Silver doped poly( L-arginine) is electropolymerized on bare gold electrode to fabricate
Ibuprofen (IBP) drug sensor. The electrochemical behaviors of IBP on the modified electrode is studied by cyclic
voltammetry.It is found that this sensor has good electrochemical catalytic activity on the oxidation of IBP.The detection
limit is 1. 607x107* mol-L.”'(S/N=3) and the linear dynamic range extends from 1. 0x10™* to 1. 0x10™* mol - L™".It also
demonstrates high selectivity, good repeatability and reproducibility and appreciable long-term stability. This method is

successfully applied for the determination of IBP in drug samples with satisfactory recovery values in the range of 95. 1%

-103. 3%.

Key words: ibuprofen; cyclic voltammetry; gold electrode; drug sensor

1% 75 (Ibuprofen , fii K IBP ) fL 4 A FR A a-H
Bh-a-(2-HEENIL) RO, 2 — MR AR5,
PR R AP 4 2510 5%, D 1984 fﬁ@%ﬁ%%ﬂfﬂﬂ
AEALTT 24 (over the counter, OTC) 7F 35 [ H £
e A S R AT I 22— Fa'ﬂﬁ%u]
RUAT IR BT R | IR W O s e (BRI
Je e e R e ST . A& IR R I Tz, AR T
FENL TR AR T PR 2F 7 MR 4 S E
ARUZ TR sk A R oW L #E R
%&ﬁ%ﬁ%,mﬁfiﬂ“d W %%ﬁﬁ%ﬁﬂ,%%ﬂﬁ
FHAT I8 S5 8 A H e e O 2 I B D R
MRIVE R GndR2h S S br & i 5 U AR K
ELAEFZITE T AR B PRt B SO B A DU A 9 2%
Bt B 0 AT 5k X AH S 24 W B Jor i A A B AT
B,

I #E HH#A.2018-04-19; & B H H# :2018-06-08
EETE P B E TR H (15]K2184)

YEZ B I IRAREZ (1981 -) 2o Wit BB , BE 5807 Tl g vl 3 M fe 2 Ji

2015 g e N BT 24 ) A 27 5 S0 AR
ok R T T A Tk 2 ﬁlﬂ‘ﬁ{%?‘Aiéﬁ{m ETT
£ U TR B € i 3 T R A I 25 B P e v

1R AR R ) 2 R 1 P (AR R A
K HE BT G, A AT RE Sl i R R R A T
EIORE S e M 2 B RS B BK4E R R,
0.1 mol/L NaOH Ji§ % , %35 X A7 B €0 i A 1% 5% 24
YA AR 4T ) SEMRA I SR IR B . ST,
FRARAFZE B AN BTk ST A EE LT R
WAL 3L R H oy BT vk A ﬁﬁ%ﬁ‘i%?*év\*f‘ﬁ
P AT ELE ER %ﬁ#ﬁm Wi
ARk A 25 A BT T IR A SR B %%ﬁL
RS R A RN L- %%@&(PLA)%
TAE TG AR 4 AR I il 45 R BT Ag—PLA/GE
() 1BP 24 f& 1A%, FIFHG AR Lk (CV) 58 T

IRIX &R A , zhangdongxia@ xijing.edu.cn,,



2018 FE 8 B

IBP e A LB AL #1708, SRR, %k
075 5 R ey, AR R fT (58, 36T TBP A3 450 s A A U
REUE,

1 SLIEES

1.1 XE5RKHF

CHI 660E RYHLfb2F T AR, I iff RGN/ )
A7 KQ2200B HU 8 75 I v e, B LU TR R AR
AR T AP pHS-3C BURR T, iR RLINAS)
Az s HI =3 RUE IR D) A PR, N AR L A
AR A AT, LAk = A RS Ag -
PLA/GE A TAEHIM , Ag/AgCl NS Ho ML, Pt 22
W MBI A

TGS, i 0 50>98% , b st R K RS A IR
NFEVETE LK E R, T 53 0= 99% , b at i A
HEWFARA BRTAE A JI A FophaR 4 R o3 b4t
SIS K N IR R
1.2 IBP A& BSEHHI&

B (d=2 mm) HHFTEH 0.05 wm 1
AL O, Bt MK AETCIK B IR ZE K i e
V% 5 min, 7E 1 mol/L H,S0, ¥k, L Ag/AgCl
JZ A, BEE R IX ] -1, 0~ +1.0 V, G
RZFR B RICARE . AT 1) 4 AR AE Dy TAE
HIH , Ag/ AgCl R 2 L HL I, 11 22 H A Ay il B PR AR
P =R RS E T 10 mL 1. 0x107 mol/L L-K5 %
iR H1 2 mL 0. 02 mol/L AgNO, [HIRA W (R4
60°C , i 1B 41 ) , AT 06 PR 2 45, B A X (]
0.2~1.6 V,H14 10 B LI 2, H k&K
WRUE AR FE AT, B 48 h, BRI T Ag-
PLA/GE ) IBP Z5¥){% 8%

1.3 XWHE

KA =R R 7E pH = 6. 68 B R 2% b ¥
(PBS) Hlin A—E = 1Y IBP ARdEA I, X IBP HEfT
PEIMRA M E , HF R 100 mV/s, A5
¥ Ag-PLA/GE 7E PBS 1 T=1.0~+1.0 V [ HL{i}
T P IE PR 2 1Y s AR, FH R IR K
Ve, LIRS i T B AR e 1

2 ZR5iFie

2.1 IBP 7£ Ag-PLA/GE R ZFEITH

3 DARR 4 B A F Ag—PLA/GE A TAE B,
7E pH 6. 68 PBS #1124 100 mV/s HIFAH R} 1. 0%
107" mol/L IBP #EAT G ¥R L4 4, 45 R AN 1 B
o HE T ATDIE W e (B i 1) 7

KRBT  ETIRERR L-BaRBINEBROMB DAL REBOHAR - 237 -

FIflid A B B A SR A I B A D0 | T
Ag-PLA/GE 7£ 0. 48 VA —H B A bIE, 5 F %
T4 W iy A Ak AR 5 BN ) B = AR P
BB B R A AL 2 . B A SR S Sk 17 ] i
SR EA S, PRI pH JC6 it
JEFRTE B BH S T 1 P LS BE 1 AR

4+

ok

e
-8t

0.0 05 1.0
EIV

1— B R 2— 2R %

B 1 1.0x10™ mol/L IBP % # 4 1 4% Fn
R W EITR L E

2.2 pH ByEREF

VSR pH 2 52 M 48 i AR Pk i 1Y) DG B IR % i
PRI YA pH P A% g i ma L PR RE . B4
T pH 7E 4. 00~9. 18 Z [AI 2% WS 0T IBP 48 Ak
HU B s2 I, 45 5R R W] BEE pH 134 K IBP (194
fl s 37 3BV B K, PBS Ay pH = 6. 68 I, IBP 714
T LR P SR A T SR A, R U o, R S e
PBS 1) pH } 6. 68,
2.3 PEEERMEME

1x107* mol/L TBP 7E A [F] 47 4 # % (50,100,
150,200,250 mV/s) T RIFEIR e th e an &l 2 Fios
H I 2 AT LA RS R A, S A it
Thiss AR 1, SHEREEE 1T 7R o2 R
PEX R, AR IBP B &b i & B TERS . LA
VBT A7 3% 25 1) R A ST RS2 7 TR I 42 1] ) A T
Wi, Y IBP VREERR R B, HR R A2 IO Y L
IR e B ARG, 52 W BhH 2 o] %) O (K

Ne——

I/pA

-6/ P mY-a )

—06 0.0 06 12
EIV

1—50 mV/s;2—100 mV/s;3—150 mV/s;
4—200 mV/s;5—250 mV/s

K2 SAflddmy R ENxRE



- 238 - FAX AL L

2.4 ZMESEEMGHR

AR FE /Y IBP 7E Ag-PLA/GE A BRI
TN, AnE 3 R, EARIERE S IBP MYV EETE
1.0x107* ~ 1. 0x10™* mol/L 5 Bl PN & B Uil 2Rtk 6
Fo MR R 1, =0.955 2lge+1.415,R* =
0. 989 4, i B [ Prafirs 5 10 AL 2= Bk A 25 (IUPAC)
e, 15 2 IBP M B M 1,607 x 107° mol/L

(S/N=3),
0

=2}

I__ =0.95521lge + 1.415
=3 F R*=0.9894
i-4rg,
: 3
~5_5
- 1

-6r 8 7 -6 5 4
lge

HA
5

I/

-05 0.0 05
EIV

1—1.0x107® mol/L;2—1. 0x10™7 mol/L;3—1. 0x10™® mol/L;
4—1.0%107° mol/L;5—1.0x10™* mol/L

F 3 A bl i B IBP K 6 b i &
2.5 REGMEIMH

FHHT #1451 Ag—PLA/GE Xf 1x10™ mol/L 1y
IBP HEATHE PRI, BFR 7 d AR DE 10 %%
AU L IR M, 2010 5 D00 e 1) b 06 Fl A 1 43 )
IR0 97. 3% 94. 5% .92. 1% , W] Ag—PLA/
GE FUE ML, Hiil £ 3 32 Ag—-PLA/GE, ¥ IS5
ITEDE IBP & &t AHXAR IR 220 3. 3% , W] Ag
-PLA/GE i 847 W s 3L
2.6 TIRFERRES IBHNE

PAZF W45 R ¥ 55 0 TR s 28 (v 35 R e o e ol
A R FIA ) A R SEBRAE b EAT IBP Mg . G
WERPRLE IBP FEALAY 0. 3 o, Bk b Je ks BEIR
(P& YR AT

W2 KR TR 5], MERFRIR 0. 02 g,
/& 95% LTV, LA pH 6. 68 PBS “HIRH E %5
£ 100 mL 25 WU RS 2N [k B 1) 52 B
FEAAR . %% 1IBP AR S HORE R C R,
g LRI IBP FEAE IR LA LR S5 M BEAE 1. 0%
107~ 1. 0x10™° mol/L {uF N 2R IF LM LR,
EmNE R 1, = 0.155 41ge-0.818 4, R =
0.992 8, XJ A1 ¥ o5 G B M e A T I BT S 55, B
i ISR K 95, 19% ~ 103. 3% ,RSD<3. 56% . Frill 4k
5 2015 JRQ AR BRI 24 B0 ) X AT 3 5 28 R
W IBP (R IIME A — 30, U FH B BE R} AR
93 XTI 2 25 R TCFE A, 1% 07 VR B B B R

3 %®

—
(g

RIEIR A B A I R M R 3 | S T TR R
LSRG S ol B MG 2 i I, mT S Z R
JEA A IO R B T R G i 2 B S A e
F117 SRR A A R FRAR Y LK &
PR A 2 4 R 2R 18, 15 B4 K SR 20 A% 1A% .
T FRAE S A FRBH RAFPZR M E R b Il
WeZ N 95. 1% ~ 103. 3% , RSD<3. 56% , A] {EAT 1% 2%
25y o W I TSR

S 3k

[ 1] Rainsford K D.Fifty years since the discovery of ibuprofen[ J].In-
flammopharmacology,2011,19(6) :293-297.

[2] sk ARSI RORLHL R BUR A BT [T]. BRI B2 25,2016, 29
(4):613-615.

(3] FR0G S A AR I 250 )L FEIR AR b iy P 8002 [T ] o el 2
HEEZ],2017,12(29) : 111-113.

[4] Kaufman David W, Kelly Judith P, Battista Deena R, et al.
Exceeding the daily dosing limit of nonsteroidal anti-inflammatory
drugs among ibuprofen users| J ].Pharmacoepidemiology and Drug
Safety,2018,27(3) :322-331.

[5] ERKMZE G2 hEANRIRIEZ #(Z38) [M] At E
PR 25 BHPE T AL, 2015,

[6] Hamoudova Rafifa, Pospisilovd Marie. Determination of ibuprofen
and flurbiprofen in  pharmaceuticals by capillary  zone
electrophoresis[ J ] .Journal of Pharmaceutical and Biomedical Anal-
ysis, 2006,41(4) :1463-1467.

(7] SRR BEHb s XUNRT , 45, 36 40 A8 H DK i DR 00 5 A 38 25 28 B
Je e A S5 A k[ ] B T, 2016,45(1) :179-182.

[8] Vu Dang Hoang, Dong Thi Ha Ly, Nguyen Huu Tho,et al.UV Spec-
trophotometric simultaneous determination of paracetamol and ibu-
profen in combined tablets by derivative and wavelet transforms
[J].The Scientific World Journal ,2014,2014(3) :1-13.

[9] Wahbi A A,Hassan E,Hamdy D,et al.Spectrophotometric methods
for the determination of ibuprofen in tablets[ J].Pakistan Journal of
Pharmaceutical Sciences,2005,18(4) :1-6.

[10] Ak, /2% 383, 45 40 (1) 485 25 B FAAS ¥ i) 3500 & A7
WIFLI] A HTRIE ,2013,32(9) : 112-115.

[11] SREAE BRSR R, T IR ) e Jo - WS 2 245 4 1 390 v A
SR [ T]. 401465 ,2004(10) £ 1420~ 1420.

[12] Sidra Amina, M. Tahir Soomroab, Najma Memona, et al. Disposable
screen printed graphite electrode for the direct electrochemical de-
termination of ibuprofen in surface water[ J|.Environmental Nano-
technology , Monitoring and Management,2014,1-2.8-13.

[13] 2685 08, XTI, 45 L-F BERRR/ K 42/ DNA/ 52 BB M
B AR SE A I SE [ 1] A TRk 254, 2016,32(5) :644-648.

[14] Joanna Lenik, Jolanta Nieszporek. Construction of a glassy carbon
ibuprofen electrode modified with multi-walled carbon nanotubes
and cyclodextrins[ J].Sensors and Actuators, B.Chemical ,2018,22
(2):2282-2289.

(FT#% 240 1)



- 240 - LA AL T

e A R L,

HATETF K42 b OPFRs (URBUT Bk FHA R
PRI A IR ok v 771 4 Bk )
BB A BOL T 45 RIRIEBUL T ZIHFER
A LA, HAFEITE 5 0 59 A< Uk S B
1o, (R B AR o 5 o 75 BRI R T AT A T
B AR | AT I A Ah BB S S0 A5 B )i Al
FAU SRR S IR A, T 7 R OB T 2
FHAEBGHE — 2 AL RN 5 85, AHRE T4 AT AL 38, 3%
ARG I J7 % ) F R 48 2L  OPFRs (1Al T
3 H AR AOM @5 kSO A5 - BT VR £
TR AR = DO R AT S B AR (GC -
MS/MS) %) 22 J 1w W I 82 =X ( MRM) AT D g 2 SR K
ZeA AR EBL S I, 3 R
7 A B [ R AR T B O A K 22 R i 10 F
OPFRs ( TEP, TP:P, TiBP , TBP . TCEP ., TCPP
TDCPP .TBEP .TPhP HI TEHP) , 454 GC-MS/MS
() MRM A CHEA T 5 1 5 f5 40 8, AL T 7 $ B
S A AH R IR A, 1 TR R TR AR A Y PR
ACAR R B R, R A8 U S PR K 2R FE S

OPFRs W4T,
1 SEIREH

1.1 F5HF

= DU AN, 72 E A1 - 5% SCION TQ
Her=  SPE [ AH 2K BCKE B (12 7, CNW) |, Florisil 4%
(1000 mg,6 mL) , &R A Al A7 ; TTL-DCI #!
RIRAK, o R R4 A ) AE 7 5 SK— 1 PRt 2]
2%, A AT R AR il A F AR T AL204 RAF Hi
PR —FE R 2 B AE 75800 B B DTTERS, I
TERERRSL 2A F) 42 72, KQ - 300VDE B = 45 $ 44 88
P VR A, B L T M A AR A AR 7 F48010 -
33CN Hgipr  FEER R R AR A,

IECE, kel ; LR B NE G P, —
AL, srHral, 10 i BbRfb & Wb e (5 B a3k
1 R 7R W) R i A B R — T 1R ( TBP -
D27) , 4l N 98% ~99% , 5= E G IRl o7 R L g = A4
P NARI N 2,27,3,4,5,5 - N AR (2,2',3,4,
5,5'-HexaCB,PCB-141) , 4li £y 99% ,40 pg/mlL
Wb, QIR R e w4

#£1 107 OPFRs EAREE

B2 e it CAS & 4iBE/ % AT MW lg K, [
Wik = 2. Mg TEP CeH5s0,P 78-40-0 >98 TCI 182. 16 0. 80
WERR — TN TR TPrP CoH,,0,P 513-08-6 99 Sigma Aldrich 224.23 1.87
Wi =5 TH TiBP C,Hy,0,P 126-71-6 >99.5 Fluoro Chem 266. 32 3.60
Wil =T g TBP C,,H,,0,P 126-73-8 >99.5 aladdin 266. 32 4.00
WIR = (2-A %) g TCEP  C¢H,CLO,P 115-96-8 >97 TCI 285. 48 1.44
WERR = (2- 5P 5 ) BR TCPP  CoHCLOP  13674-84-5  SFHIKIREY aladdin 327.57 2.59
BB =(1,3- &3 HNH)EE  TDCPP  CoHsCI, 0P  13674-87-8 >95 TCI 430. 89 3.65
IR = (T RIE L) g TBEP C,sHy0,P 78-51-3 93 Dr. Ehrenstorfer GmbH 398. 48 3.75
Wil =2 lg TPhP CsH50,P 115-86-6 >99 TCI 326.29 4.59
R =T TEHP CyHs 04P 78-42-2 98 Dr. Ehrenstorfer GmbH 434. 65 9.49

(L% 238 W)

[15] Motoc S, Manea F, lacob A, et al. Electrochemical selective and
simultaneous detectionof diclofenac and ibuprofen in aqueous solu-
tion using HKUST-1 metal-organic framework-carbon nanofiber
composite electrode[ J].Sensors,2016,16(10) :1719-1731.

[16

[l

Birhanu Mekassa, Merid Tessema, Bhagwan Singh Chandravanshi,
et al.Square wave voltammetric determination of ibuprofen at poly
(L-Aspartic Acid ) modified glassy carbon electrode [ J ]. IEEE
Sensors Journal ,2018,18( 1) :37-44.

[17] Sorina Motoc, Adriana Remes, Aniela Pop, et al. Electrochemical
detection and degradation of ibuprofen from water onmulti-walled
carbon nanotubes-epoxy composite electrode [ J]. Journal of Envi-
ronmental Sciences,2013,25(4) .:838-847.

[18] Rodrigo H O Montes, Ana P Limaa, Rafael R Cunha, et al. Size

[l

effects of multi-walled carbon nanotubes on the electrochemical oxi-

dation of propionic acid derivative drugs: Ibuprofen and naproxen
[J].Journal of Electroanalytical Chemistry,2016,775 :342-349.

[19] SRARER, BIGUS SR B T3 L-AS &R 1B 1R B i v A i T OR
I AR PR BT FE L T ] BURAE T, 2015,35(8) : 187-189.

[20] AH XBIRM. RS Z B ML RNE 'S P L m)]. &
i Tolk R ,2017,38(11) :305-308.

[21]) Bk, EHME, 20R, 45 S TR L-SE 2B/ DNA XUZ 4K WA
FRIX IR B H AL 2 AR TR [ 0] PH AL I A 4l ( B4R
Bl2£AR) ,2017,53(3) :51-57.

[22] WhifFEE, S 0500, B DY, %R L PR/ 6 )5 Ak A 2 0/
Nafion Bl AR 7 T 1 i AL 2= A5 AT PSR [ T]. 40 A
BloaEik 2018, (2) :49-252.

[23] Liu G,Wang Y M, Sun D M.Simultaneous determination of vitamins
B, ,Bg and C using silver-doped poly ( L-arginine ) -modified glassy
carbon electrode [ J ]. Journal of Analytical Chemistry, 2016, 71
(1):102-109.1



