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Abstract

Heart diseases are one of the most common and important diseases
in the world. These diseases kill millions of people every year and impose
huge costs on societies. Therefore, accurate and precision diagnosis and
measurement of cardiac drugs are of particular importance. Voltammetry
is one of the most common techniques for measuring drugs. Also, porous
nanostructures have shown a high potential to improve the sensitivity and
precision of the measurement of cardiac drugs using the voltammetry
techniques. Recently, various types of porous nanostructures have been
used to modify the voltammetric electrodes for the measurement of
cardiac drugs. In the present paper, firstly, the porous nanostructures
that are used to measure various types of drugs are introduced, and then,
the ability of the modified electrodes to measure these drugs
by the voltammetric techniques has been investigated and discussed.
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Figure 1. The chemical structure of gem fibrosil.
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Figure 3. The calibration curve of gem fibrosil in the range of 0.22 to 1.00 pmol L-1 using differential pulse voltammetry,
scan rate 50 mV s-1, pulse height 70 mV and pulse duration 20 ms[36].
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Figure 5. The chemical structure of phenylephrine.

el Lls 1) (B Gy e (SIS S 008 izen (n 8l e
Gl U a5 el s 51 L VT Gllasl Ky ele g ls o)
o=l ogtse 93 5Lid Rl el Slatiann (Bg5e Caaglie
Lo g oslite &0 (0)8) SzgS Dlakad Ojg0a o2 55l
Ol ly gl (nl 0gb oo ooliinl 5 59205 pglae (33,5 (6 pnsl
2,000 ,)LS 5 (e 9 (s Sl p9 s el
LA g8 el samie @VLI 5o gl jlow bl S o 3l s
b Loy, alexr sl (dlide slo by, 5SS
s DV V] 1S 5lag S slagig, dAVSY - -] iy olpgle - 5o
5 =S srSoilail jharaas [V Y- Fl gLty Sl slagst,

el .0
4_}: T u‘)L"*’ I S{E oxo 45 ! ‘ﬁj)‘é (DTZ) f’)L‘-‘J‘b

(DDI) (sl S5 Jomuily L (AF) (g5—dao (ordly b
o3l (DOACS) STys5 muitins sLinilacs slag s Lol yan

IAYTceal (F) UK b glhae o] obions Jislo g [M g3 0

H3C

CHj;

“u,y
sl Q /CHS

O_CH3
pibibo obaad jBale ¥ s

Figure 4. The chemical structure of diltiazem.

S gl oo Al K0 slopl 5 p50 5 (sl pL L as DTZ
U")_‘T ul_a)é 6‘)_7 aS el w,._mlf Jl_,lf BA.».SQBM L.sﬁ)b
Sgi oo ool B8 sla ol 5 S s YU o3 Lid o5 00
6L®u,us) )‘ L_é“ 09_».4‘50 Lsfjb)LA.v‘ (5&1.000 LSLQU’“S) Ll DTZ
by Glagis; 5o Gal (595 et 9 5T jlateny cnlie
a5l i sola il o (5 0,8 S p 8 wiibe o lge Ll
k}_':" ) ‘Q.g.\).ng.g .wloo; 4 )L.....a |) QT Lg);o}bj‘ ‘5)1.5 Q—.’.‘
b CojeelSgl b ()5 jed 09 xS Mol 5l ()0 i
J=51-V 5 e S Tlegeols (rGO) asdly uals oS85 Lolis
DTZ fpeni jsbints Gg2 @le Olorear 2,05 Jojlomnl e Y
(rGO) asllas ) jo 05is oo adl)) (So5sdgm sloadiged ;o
0 ,Slos 5 0aizdal slasg xSUl 5 auST pgreol S (3w
555 Ol ey (S sSs Son L o] (silionng S
Ol 50 0gd e (U 09 Sl s o158l 51 ouli Mol 5 uSU
[, LOD =3 nM g5 5 00 zmia,liiel caigy (g, canlllae

Iav-a¥lealosls olas

Iranian Chemical Engineering Journal — Vol. 23 - No. 137 (2025)



2 Al 5 kel HLd, Axllhao V-F

ook *1V Jodone las 2 (6 elidy slajloges () 5o
=S Dl Ly eaipdlol oy Sl e (o ) o -8l g8
0SSl pH = Ve b Sland 8L 0 saiizdlol ¢ ailgalgw
oS e 09,38l w53 (1 s D-(F)) St ez il
2 el VBTN ™ b > b g yles Sy (CPE) saiizdlo!
e oo snlive o 3lUed (2oluSTy 5l sl IFAD Vil
L »lp Sl eadpdlol 09 58Ul mhaws 5o cp Bl et GiulaST Ll
Sl o 8l s gl 1y < PYEV sly 40 g pmel AN YXY T
[agl(a-7) Jsa) wms o

O A 5 (s Olsreay eadpdal 39 2SIl agy (nl )
S 2D (Byre (Bl 6 Sl g (plulid pslaieds (b,
5 5Wadlal alS o 09 251 cnl mhaw 0 Y g 2SI L]
clis 55 58T 5 YU Gl 0 b, Sl ]38l
39 oS 5 oml 6 So3lasl sl saiedlol 59 31Ul Gl Alwsgay
Sl e <ol mlbss (8l slaasges o5 nolis
[as]eailes s

20

EN (vs. SCE)
@

04 0.5 0.6 0.7 08

S Semlonds (5155 (g)ls slap b 5o Bl (AS
5 plwlid jataiaay S Ol dels L eaizrMol 5g, Sl
liie o [V 0l al S g m e SLaS 5 (s Sojlo]
o slmog xSUL Y - plecilons solitul o3 (ouS 0umss
Joleels (AT olso glsil Lolyon <udl)S 505y 00,5 bglswa 5l ()8
JEUCAIY IV REFCHL N 51 IRUPPRRON. SN I 33 D FRP I
J55 5 88T 5 95 2SI asgd sl Slse G fetes 5l (S & S
el Glwl smass CllB Lzl (gl)ls aS 5 9bay 0o S oy
5 Lacedss; ol Loyl 5 slauSles asle ola Sl
DV 21s)10 0 )5 )8 jaas 39,5501 Mol jolaieas JT LS 5
L =S Shdgil (gmmilimgas Tl o)) S0 g (6 5ol Baions )0
S e 39S Sy G 9 4t SLgdlon (ole 098
yobareany eadzdol 09 SIS 5l o] ragss 4o adbesls 8
s L ozl o8l 5l 5 ool (o 8l gl
=S et (Gmizd ol 00 dalllas sla s > (g el
ploml (Jols Gl (s eldy (g Slosliully o 8123

[arleclonss

EN (vs. SCE)
(b)

29 (b) (33581 Juid 4 gl yu g ouiz Il (135S jaad 0 9,38 mlacy ya (a) pH=V/+ Gldead B slad o slaal S gelid g £ JSud
[37)(Oapalals) G2 31028 Glad yo (43 o) (A1 j guda ja g oadip sl (S jaad 39 A el

Figure 6. Cyclic voltammograms of phosphate buffer pH=7.0 (a) at the surface of modified carbon paste electrode and in the presence of
phenylephrine, (b) at the surface of unmodified carbon paste electrode (solid line), in the absnce of phenylephrine (dotted line)[96].
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Figure 8. (a) CV curves of RS at the surface of unmodified PGE, rGO/PBB and AgNPs-rGO/PBB,
(b) SWYV curves of RS at the surface of different electrods[113].
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Table 1. Cyclic voltammetric data obtained for

3,4'-AAGCPEs[189].
Value
Parameter (vs. Ag/AgCI/KCI, 3.0 M)
Epa, V 0.27 (1.1)
Erc, V 013 (1.3)
Ei, V 0.20 (1.2)
AEp, V 0.14 (1.2)
lpa, HA 1.05 (1.3)
lpc, HA -0.90 (1.5)
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Table 2. The list of the studies drugs.

[1]

(2]

(3]

[4]

Number Drug name Electrode Modifier Properties Reference
. . Multi-walled carbon High repeatability and
1 Gemfibrozil Glassy carbon 29
Y nanotubes.(MWCNTS) accuracy
Acridine orange
2 Dopamine Carbon paste stabilized on High sensitivity 62
MWC.
The interface between
. acetylferrocene and . L
3 Captopril Carbon paste nickel oxide High sensitivity and accuracy 73
nanoparticles.
- Multi-walled carbon High surface area, Low
4 Diltiazem Glassy carbon g . 75
nanotubes detection limit
High electron transfer rate,
. . low overvoltage
5 Phenylephrine Carbon paste Carbon nanoparticles ) b 89
ey . . electrocatalytic effect, high
sensitivity
. . . 'GO and silver ngh_ e.Ie.ctron transfere,. h.lgh
6 Rosuvastatin Pencil graphite . sensitivity, good selectivity, 106
nanocomposites . o
high reproducibility
. NF@Ch-mCPE and . L
7 Atorvastatin Carbon paste @ U-CPE High sensitivity 125
- . . . High reproducibility and
8 Opinin Pencil graphite  NiCo-MOF nanosheets I.g_ PrOGLCIB! !y . 135
stability, low detection limit
Low cost, high accuracy, fast
- electron transfere, less surface
9 Milrinone Carbon paste ZnO (nD@CPE/Zn0O) . . . 166
pollution, low in overlapping
peaks
Carbon paste & Excellent electrocatalytic
10 Isoproterenol . p . Graphene X . . y.l . 178
Pencil graphite activity, low detection limit
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