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1. Introduction 

 

The particle particular electrode is portrayed as a terminal 

equipped for creating a distinction in electrical potential 

between among itself and a reference anode, the yield potential 

for the plan is comparing to the entirety or combination of the 

picked molecule picked [1-2]. Present particle - specific 

electrodes are centered around membranes by which material 
vehicle occur, this material vehicle, includes all charged 

complex species and nonpartisan or basic particles and electrons 

and adds to expected variety in electrostatics through layers. 

Such purported possibilities of layer speak to both particle 

creation and external stage conduct. The particle particular 

terminal can gauge the movement and selectivity of a given 

particle regardless of different particles in arrangement [1-4]. 

Additionally ,can be requested into glass cathode ,solid state 

anodes, fluid layer electrodes, coated wire cathodes, gas 

recognizing terminals and impetus establishment terminals as 

demonstrated by the structure and bit of the fragile membrane 

[5]. Potentiometric ID reliant on unequivocal molecule anodes 

gives the benefits of speed and effortlessness of organizing, 

snappy response time, sensible selectivity ,colossal direct one of 

a kind range ,web based figuring and low cost [6]. 

 

1.1 Processes with electrode 

 

Electrodes are instruments in which the relocation and 
separation of charges at stage limits can be seen just as caused 

and fluctuated by methods for a constrained current stream an 

electrode can be a bit of adequately latent conductor, (for 

example, Cu, Pt, Ag and so forth.). On the off chance that such a 

terminal is inundated in an electrolyte arrangement containing 

particles of the electrode material, there will build up a likely 

contrast between the electrode and the arrangement relying upon 

the action of this specific metal particle in arrangement, this is 

alluded to as a terminal of the principal type terminal. For 

instance, Platinum as a latent terminal (in an answer that does 

exclude particles of platinum) proposing the lessening or 
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oxidizing capacity of a particular redox technique, is viewed as a 

redox electrode. In the event that a cathode of metal is covered 

with a slight film of one of the somewhat dissolvable anion salts 

(e.g. AgIAgCl), so the potential variety relies upon the 
arrangement conduct of this anion. This is a below average 

electrode, if the mildly dissolvable metal salt sheet consolidates 

another cation, which regularly frames a scantily solvent salt 

with the anion salt electrode (e.g. Agj Ag2 SjCuS), the 

hypothetical inconsistency, at that point relies upon the 

arrangement conduct of the caution. Such an instrument is a 

third class electrode, there can be numerous different materials 

between the electron-conducting material and the electrolyte, 

such semiconductors [7-9],and full covers, for example, 

glass(glass terminal) and natural mixes (particle trade and fluid 

layer anodes controlling the particles). A hypothetical variety 

happens at these stage limits that depends on the nearness of a 
specific particle that is available both in the electrode and in 

solution, and that can rapidly move between the two stages. 

Such terminals nearness of others are called particle particular 

electrodes which selectivity sense a particular particle within the 

sight of others. 

  

2. The ion selective electrode theory 

 

2.1 Main ion selective electrode (ISE) and potential of 

membrane  

 
Particle specific polymer membrane is a huge piece of a particle 

particular electrode. The inward reference arrangement is 

isolated from the analyzer test arrangement. Until being utilized 

in the advancement of a particle touchy terminal ,polymeric 

membrane will give selectivity to a solitary analyst particle 

followed by constrained electrical resistivity, solubility and 

expanding ,other basic segments of a particle delicate electrode 

get together are the inside and outer reference electrode which is 

rearrange as: 

 

External ref. │ test solution │ membrane │internal ref. ]10] 

 

 
Figure 1: Schematic image of a functional ion dependent electrode 

potentiometry 

 

Electrose which utilized as inner/outside reference terminals in 

polymeric membrane based electrode get together were: 

immersed silver/silver chloride (Ag/AgCl) or calomel 

(Hg/Hg2Cl2) electrodes, potentiometer strategy used to 
estimation of electrode potential. Fig. 1 shows the schematic 

picture of a useful particle subordinate electrodes potentiometer. 

 

Where the abbreviations bear their standard definitions as 

follows: 

 

emf = Econst+ EJ + EM 

 

EJ= potential of liquid junction at the electrolyte sample/bridge 

interface 

 

Under well-defined condition ,the capability of fluid intersection 
at the electrolyte test/connect interface (EJ) is kept generally low 

and consistent. The capability of membrane (EM) is the 

distinction in the electrical possible created by two electrolyte 

arrangements (examiner test arrangement and interior reference 

arrangement) isolated by particle particular membrane. This is 

the total of the stage limit possibilities inside the particle explicit 

membrane at all interfaces and the dispersion potential ( 

capability of fluid intersection potential) [11-13]. The movement 

of the particles through the polymer layer and the showcase in 

the grouping of the particle in the two touch forms offer ascent 

to the limit with respect to dispersion. As the convergence of the 
expert particle in the inward reference arrangement remains 

fluctuates and steady one in preliminary arrangement, on 

internal side, capability of the membrane remains consistent and 

is liberated from the analyte particle fixation in the preliminary 

arrangement. On the membrane’s outside surface, the distinction 

in electrical potential fluctuates straightly just with the logarithm 

of investigator particle fixation in the example solution. 

Therefore, the stage limit potential model is utilized to explore 

the response activity of a transporter subordinate specific 

particle terminal [14, 15]. As a rule, dissemination potential is 

regarded immaterial under commonsense condition. Taking into 

account the reality that inward dissemination potential is zero 
and there is no angle of particle focus, the capability of film, 

EM, might be given as: 

 

EM = Econst + EPB 

 

Where, EPB= phase boundary potential can be derived from 

basic thermodynamic considerations at the membrane sample 

interface .Phase boundary potential (EPB) [16]. 

 

3. ISEs membrane classification 

 
3.1 Crystalline ,Glass, Polymeric Membrane ISEs 

 

ISEs are normally requested by the material of layer; while they 

can be gathered by development or further trademark, the most 

established network of ISEs are glass membranes. This with 
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glass layers are the most established classification of ISEs, for 

PH estimations these are basically silicate glasses and electrodes 

,yet phosphorous and boric glasses are likewise now and then 

being used ,then again Li+, K+, Na+ and Ag+ measure have glass 
membrane. Additionally Na+ glass electrode among these are 

practical crystalline electrodes can be partitioned into those with 

mono crystalline ones and with polycrystalline. The last 

structure is depicted by specific electrode of Florid with EuF2 

doped membrane produced using LaF3 mono precious stone . 

Extra crystalline terminals have polycrystalline layers with low 

dissolvable silver salt blend, for example, Ag2S ,AgX (X-= CN-, 

SCN-, I-, Br-, Cl ). These ISEs are suitable for X-particles and 

furthermore S2-test. Other poly crystalline layers gathering of 

contains Ag2S blend with little dissolvable metal sulfides: Ag2S 

,MeS (Me2+ = Hg2+, Cd2+,Pb2+, Cu2+ ). What's more, related 

doped detailing Bi, As, B, Ge, Al, Sb, Sn, Ga,B, composites 
require shapeless chalcogenide films of glass to got . The most 

different class of terminals incorporates ISEs with polymeric 

membrane including ionophores. Ionospheres are fundamentally 

bound particles on impartial or charged sorts. This association 

selectivity structure the explanation behind the potentiometric 

selectivity of the specific ISEs. The colossal extent of specific 

ionophores involves the focal explanation behind the assortment 

of explicitly attempted analytes. Among these are diverse 

normal cations and inorganic ,ionic surfactants and anions, 

surfactants of ionic may make ISEs powerless against nonionic 

species, for instance, certain phenols and nonionic surfactants. 
Poly (vinyl chloride) is among the most consistently used 

polymers used in ionophore-based layers while some various 

polymers have gotten logically essential over the range of time 

,the material for the ISE film change. Heterogeneous layers, 

containing low-dissolvable salts introduced in poly ethylene or 

other fair-minded movies or polymers, worked from molecule 

exchange gums have been being utilized throughout recent 

years, these ISEs are a relic of past occasions. Oppositely, 

starting late it was suggested that gold nano-channels with 

adsorbed ionophores be balanced and that ISEs be made in this 

novel way [17]. 

 

4. Characteristics of Ion –Selective Electrodes 

 

4.1 1-Particular electrode working range and reply slope  

 

Basically, the ISE working degree and response incline are 

settled clearly from the arrangement twist. The working reach is 

depicted by the lower and the upper recognizable proof cutoff 

purposes of the ISE. Usually, these cutoff focuses were 

portrayed by IUPAC[18] and Buck and Lindner [19] as the 

estimations of the centers (works out) of the target analyte 

where the goof of the assessment approaches 100 %. This 
definition deduces that the intentional focus (activity) is twice 

greater or twice lower than the goal worth. Recalling the Nernst 

condition and the IUPAC importance of quite far, one can see 

that DE deviation of the intentional EMF from the straight line 

in beyond what many would consider possible is: 

 
Figure 2: Typical ISE calibration graph 

 

Thusly, at room temperature, for a terminal specific to a 

univalent molecule, the lower disclosure limit implies the 

deviation of approx. +18 mV, and because of a divalent 

molecule to approx. +9 mV. These deviations are on a very 

basic level higher than the normal estimation of the test botch. 

Thusly, the advantage of in this way described revelation limits 
is low affectability to the unavoidable self-assertive mistakes. 

The immediate range can be considered as the straight bit of the 

change twist ,that is, the place the deviations from the linearity 

don't outperform the estimation screw up. As such, instead of 

the working come to, the immediate range is fragile to the 

estimation of the estimation screw up, and it is reliably littler 

than the working degree .generally, the standard IUPAC 

significance of beyond what many would consider possible was 

put under. This happened for two reasons. One clarification is 

related with the headway in the improvement of the lower 

acknowledgment limit [20, 21].  
 

4.2 Potentiometric Selectivity Coefficient 

 

The potentiometric selectivity of a terminal is its ability to 

respond just to the target analyte molecule inside seeing various 

particles. Figuratively speaking, if the development of the target 

molecule is the proportionate, the cathode potential and the 

purposeful EMF (ideally) are in like manner a comparative 

whatever is the structure of the model. Fundamentally, the 

potential lof an out of an ideal world specific cathode is 

consistent at a reliable development of the analyte, anyway not 

so much at a consistent fixation. If the centralization of the goal 
analyte molecule is the identical, yet groupings of various 

particles move from test to test, the development coefficients of 

the impressive number of particles also vary. Thusly, the 

development of the analyte molecule, and the different anode 

potential, furthermore varies even in the theoretical example of 

the ideal selectivity. Estimation of the selectivity to 
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contrastingly charged particles relies upon different conditions. 

Really, the selectivity to I2+ divalent cations(or anions) inside 

seeing J+ monovalent cations (anions) has been portrayed by 

state of Nikolsky: 
 

E = E0 + R T / ZAF ln [aI+ ΣKI,J(aJ)ZI/ZJ] 

 

There are three methods for the determination of Selectivity 

Coefficients 

 Separate Solutions Method 

 Fixed Interference Method 

 Matched Potentials Method 

 

4.3 Response time  

 
The practical response time of an ISE shows how snappy the 

reliable estimation of the EMF is set up when the previous 

model or calibrator is superseded with the accompanying one. 

This trademark is basic since it chooses the throughput of an 

evaluating device having an ISE as sensor. Along these lines, 

the response time of a novel ISE is ordinarily demonstrated by 

the trailblazer. In start of the ISE research, a huge amount of 

work has been done to examine the regularities of the response 

time [22, 23–26]. Also, the term was portrayed even more 

decisively, for instance, s90; s95, the events satisfactory for 

,independently, 90 or 95 % of the most extreme limit change. 

Without these points of interest, the self-assertive upheaval of 
the potential obstructs the estimations of the response time, 

since, as a result of the clatter, the readings are seldom ideally 

reliable.  

 

4.4 Dependability and Piece-to-Piece Reproducibility of the 

ISE 

 

Response Estimations with ISEs rely upon change. Buoy of an 

ISE readings lowered in a comparable model after some time 

recommends that either the standard potential (E0) or the grade 

(S) got during the modification can't be used for the changing 
over of the intentional EMF into the analyte activity (or core 

interest). Thusly, deficient with regards to adequacy of the ISE 

response puts its down to business supportiveness under request. 

Usually, the inclination is essentially more consistent after some 

time than the standard potential. The distinction in the grade is 

generally standard: slow decay over the ISE lifetime 

,considering moderate sifting of ionophores from layer to watery 

game plans [27,28].For the ISEs with dissolvable polymeric 

ionophore-based film, the inclination, commonly, changes 

logically from its hidden close Nernstian estimation of ±(57–58) 

or ±(26–27) mV/log PC based knowledge (for monovalent or 

divalent particles, independently, ''+'' for cations and ''- '' for 
anions), down to ±(50–52) or ±(22–24) mV/log man-made 

insight during some time, up to one year, thusly choosing the 

ISE lifetime. Nevertheless, there are cases of ionophore-based 

film with lifetime of a long time [29].The lifetime of crystalline 

and glass anodes, if fittingly dealt with, is in every practical 

sense non-compelled, and the slope doesn't change after some 

time. 

 
4.5 Ion pair 

 

Membranes with a nonpartisan particle transporter (ionophore) 

These liquid membranes contain a broke up complex of the 

decided with an emphatically hydrophobic complexing operator, 

whose name, ionophore, is taken from membrane science . 

Previously, a lot of exertion has been dedicated to building up a 

hypothesis of the first types of these frameworks, in which 

conditions are entangled by the extraction of an ineffectively 

characterized measure of decided along with a hydrophilic 

counter particle. An impressive advance forward was made by 

Morf et al who built up a framework with unmistakable 
membrane arrangement and straight forward behaviuor towards 

the test arrangement ,it has clear favorable circumstances, for 

reasonable ISEs, over different frameworks. Consider a liquid 

membrane where a complex of decided and complexing 

operator (ionophore) X is broken down. In the complex a 

solitary particle J + clung to a solitary X atom. The complex is 

solid to the point that the grouping of free particles is 

insignificant contrasted with the focus change of particles bound 

in the complex. The convergence of extremely hydrophobic 

anions A-,whose fixation in watery arrangements in contact with 

the membrane is immaterial. Likewise, the centralization of 
ionophore in water is irrelevant in view of its strong 

hydrophobicity. The development of particle combines between 

complex JX-and anion in the membrane, gave that the 

membranes dissolvable isn't influence . On the off chance that 

the greater part of the complex is as particle pair JXA however 

the centralization of particle pair JA is substantially less than the 

concentration JXA [30]. Starting late, the potentiometric film 

sensors have been commonly used in pharmaceutical assessment 

[31-33]. This is generally a result of clear arrangement, ease, 

adequate selectivity, low distinguishing proof breaking point, 

high accuracy, wide center range, and real nature of the 

particular cathodes to toned and turbid courses of action. 
Potentiometric titrations were fitting for the confirmation of a by 

and large enormous proportion of the meds. The contraption 

required for making likely estimations and performing titrations 

is ordinarily modest and on a very basic level essential in 

nuances. Consequently, the potential estimations find wide 

affirmation in industry as a descriptive instrument, both in the 

examination office and at the same time and quality control for 

routine examinations [34, 35]. To the extent we might know, 

only a solitary PVC layer sensor was made [20]. This 

assessment including terminals which reliant on the usage of 

PVC film sensor of drug - phosphotungstate as a particle pair 
which showed up in Table 1. 

 

 



  
Amina. M.Abass  / International journal of research in engineering and innovation (IJREI), vol 4, issue 4 (2020), 200-206 

 
  

 
 

204 

 

  

Table 1:Ion –Selective Electrodes Depended on( drugs-phosphotungestic acid) as an ion pair 
Ref. Statistical Results Life 

Time 
(Day) 

Response 
Time 
(sec) 

Detection 
Limit(Mole/L) 

PH range Concentration 
Range(Mole/
L) 

Slope(mV 
/decade) 

Name of Electrode 

36 %Recovery= not less 
than 98 

33 40-66 1.3×10-7 2.2 - 3.8 1×10-5- 1×10-

1 
57.2 
 

Enalapril maleate (ENM) 

37 %Recovery= 100.2% 
and 102.6% 

28 and 
30 

4.0-7.0 
5.0-8.0 

5.6×10-7 and 
5.9×10–7 

3.1-7.9 7.0×10–7 -
1.0×10–2 
 
 

59.7±70.6 
and 
59.2±70.2 

Screen printed and carbon 
paste ion selective of 
naphazoline hydrochloride 

38 - - - - 2.0-4.5 3.16×10-6-
1×10-2 

59.4 and 
60.8 

Coated wire Ion-Selective 
Electrodes of 
Chlordiazepoxide 

39 - - - 1.6 × 10-6 and 
4.2×10-7 

2.5-7.5 
and 2.5-
8.0 

3.7×10-6–
1.0×10-2 and 
5.8 x 10-7 – 
1.0 x 10-2 

57.4± 0.8 
and 61.1 
±0.4 

Haloperidol in ampoules 
and in urine by PVC-
membrane and graphite 
coated wire electrodes 

40 %Recovery = 98.5, 
99.1 and 98.6% 
%RSD= 1.8, 1.6 and 
1.8% Correlation 
coefficient, (r)= 0.996, 
0.995, 0.995 

- 30 ± 0.5 3 × 10−6, 
4×10−6 and 
4.0 × 10−6 

6.0-9.0 1 × 10−2 - 
4.0×10−6, 
1×10−2 - 
5.0×10−6 and 
1×10−2 - 
5.0×10−6 

53.0 ± 0.5, 
54.5 ± 0.5 
and 55.0 ± 
0.5 

Moxifloxacin using 
PVCmembrane sensors 

41 %RSD= 0.460, 0.227 
and 0.150 Accuracy 
(%) = 99.09±0.656, 
99.72±0.243 and 
99.28±0.857 

25 ,30 
and 40 

20, 25 
and 15 

5.01 x 10-8, 
4.10 x 10-8 
and 5.00 x10-8 

1.2- 4.6 1.0 x 10-7 - 
1.0 x 10-2 

55.97±0.46
0, 
57.57±0.22
7 and 
58.03±0.15
0 

Clopidogrelbisulphate 
Using Ion-Selective 
Electrodes 

42 - - - 2´10-7and 
2´10-8 

- 1×10-6- 
1×10-2 and 

1×10-7 - 1×10-

2 

58.75 
and 68.89 

Ruthenium Dioxide 
Membrane 

43 %Recovery = 
97.5 

%RSD =1.7 
Correlation coefficient, 
(r)= 0.998 

- 8 1.5 ×10-7 3.0 - 7.0 3.5x 10-7 – 
1.0 x 10-2 

50.5 ±1.0 
 

Ion selective electrodes for 
determination of Cyclizin 

44 Re=99.5%% 
%RSD=less than 2% 
Correlation coefficient, 
(r)= 0.9995 

180 2 0.127 μM. 1.5-2.5 5 × 10-8 -
1×10-2 

21.9 ± 0.16 Moxifloxacin by 
ZnONanorodes 
Modified ion Selective 
Electrode 

5  - - - - 10−3-10−5 56 Iron (III) ion selective 
PVC membrane  

46 - - - 5.0 x 10-7, 3.9 
x 10-6 and 3.2 
x 10-7 

4.0-7.0 1.0 x 10-6-5.0 
x 10-2, 9.0 x 
10-6-5.0 x 10-3 

& 9.0 x10-7- 
1.0 x 10-2 

56.24±0.43, 
55.44±0.14 
and 
58.93±0.34 

Electrochemical Sensors 
for Direct Determination 
of Simvastatin  

47 - - - - - 10-4-10-2 59 Sodium ion-selective 

electrode 

48 - - - - 3.5-9.0 2.34 × 10−6 - 
1.96 × 10−4 

- Cetyldimethylethylammon
ium-Selective PVC 
Electrode 
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49 - - - - - 1.0 × 10-7 - 
1.0 × 10-2 

56.29 ± 
0.09, 54.60 
± 0.09 and 
58.17 ± 
0.28 

Ion Selective Electrodes 
for Determination of 
CefditorenPivoxil 

50 %Accuracy 
=101.2±0.8 
Correlation coefficient( 
r )= 0.9995 

45  - 7.5 ×10-6 2.5-6.5 1 ×10-5- 
5 ×10-2 

55.02 Tetracaine – selective 
electrodes 

51 99.0=RE%%RSD= 
1.7Correlation 
coefficient( r )= 0.998  

- - 3×10-6 3.0-8.0 1 ×10-2- 
6 ×10-6 

54.0±0.5 PVC Membrane Sensors 
for Potentiometric 
Determination of 
Bambuterol 

52 %RSD=7.57 ,1.13 
%RE=96.96 
,100.7 
%Er= -3.04 ,0.07 

55 - 1.0×10-5 3.0-7.8 5.0×10-2 - 
6.5×10-5 

52.34 Pilocarpine Hydrochloride 
Selective Electrodes 

53 Correlation 

coefficient=0.9990 
%Re=99.79 
5Er= -0.21 

93 - 1.5×10-6 3.5-

7.5,3.5-
7.0 
and 3.0-
6.5 

1.5×10-5- 

1.0×10-1 

57.21  New Liquid Selective 

Electrodes of 
Ciprofloxacin 
Hydrochloride 

54 Correlation 
coefficient=0.9990 and 
0.9992 

 

35 and 
27 

 6.5×10-6 and 
3.5×10-6 

3.0-7.0 
and 3.0-
5.5 

1.0×10-6-
1.0×10-1 

and 

3.8×10-6-
1.0×10-1 

53.20 and 
50.70 

Poly (Vinyl Chloride) 
Matrix Membrane Sensors 
for the 

Quantification of 
Cyclizine Hydrochloride 

55 Correlation 
coefficient= 0.9992 
 

21  2.2×10-5 2.0-5.0 3.0×10-6-
1.0×10-2 

54.00 Potentiometric 
Determination of 
Chlordiazepoxide 
Using PVC and Carbon 
Paste Electrodes 

 

5. Conclusions 

 

Potentiometry with molecule specific terminals (ISEs) is so far 

one of the most promising analytic instruments prepared for 

choosing both inorganic and normal substances in a couple of 

recorded . There is a predictable augmentation in the amount of 

electrodes fit for selectivity recognizing various meds. Sensible 

ISEs for drugs have enough selectivity towards the prescriptions 

over pharmaceutical excipients and they can be useful in the 

quantitative assessment of the meds in pharmaceutical courses 

of action without prior parcel. In particular, ISEs are significant 
by virtue of drugs which are unstable during prior segment. 

Potentiometric sensors bunches many favored situation over 

standard strategies for assessment and give exact, reproducible, 

fast and customary specific confirmation of various ionic 

species. In addition, ISEs license non-perilous, on line seeing of 

explicit particles in a little volume of test without pretreatment.. 
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