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ABSTRACT

Hypertension is the most prevalent cardiovasculaease in the developed as well as developing deant
affecting about 20 — 30% of the adult populatidrislan independent risk factor for cardiovascuthsease and is
associated with an increased incidence of stroké emronary heart disease. To control the risk fasteeveral

types of antihypertensive drugs are used in thddvdmherefore, pharmacodynamic and pharmacokingtilies
are utmost important for the quality control. Thdvant of electronics has allowed to develop momsitige,

reliable and less expensive instrumentations whiabe significant contribution in the field of dragvelopment
and analysis. The use of various types of modéiedtrodes in the voltammetrictechniques and sppbiwtometric
method play an important role due to its advantagesr other sophisticated instruments in termsoo¥ cost,

simplicity and portability.

Keywords: cardiovascular disease; antihypertensive druggtspgehotometry; voltammetry.

INTRODUCTION

Antihypertensive drugs play a very crucial rolettie treatment and lifesaving of cardiac patiertsspite of their
crucial role, they create specifically desired etffas administered by the most desired route ainmindosage and
dosing frequency. Almost all the drugs are harnsiukven poisonous at high dose levels. Therefoi utmost
important to determine the activity of drug and ithpharmacokinetic and pharmacodynamics studies in
pharmaceutical formulations. The analysis of daugri integral part of overall drug development psadt involves
the determination of not only for active componemis$ also impurities, excipients, stability of aeticomponents
(degradation intermediates or end-products) ancroffarameters such as content uniformity, solybiéihd
dissolution rate.

Keeping these points in consideration, variousital methods, including gas chromatography (GIG)2] high-
performance liquid chromatography (HPLC) [3, 4Liid| chromatography mass spectrometry (LC-MS, LC-MS}

[5, 6], cyclic voltammetricand spectrophotometricetod have been developed for the determination of
antihypertensive drugs in commercial dosage fornddl these analytical techniques are well estalglisland
recommended as good and validated methods fornalgsas. However, our concern is to review the tmweent

of cyclic voltammetric (electrochemical method) argpectrophotometric approach for the analysis of
antihypertensive drugs because ofits wide rangappfications, sensitivity, selectivity, accuracyegsion, rapid
analysis time, large linear dynamic range, low @ostrumentation, portability and instrument sirojtli. Moreover,
electrochemical techniques are useful tools forstiuely of adsorption and crystallization phenomahalectrode
surfaces [7-11]. It has been alsoused as a comptanygtechnique to spectrophotometry due to it lsignsitivity,
speed of analysis, reduction in solvent and sangolesumption [8-12]. The principal advantages ofs¢he
electrochemical techniques such as linear sweeaghccdifferential pulse, square wave etc. are thatexcipients
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do not interfere and generally the separation atich&ion procedures are not necessary. Therefoeeutility of
these techniques increased in pharmaceutical inesist

Among instrumental analytical techniques, spectod@imetry occupies aunique position because ofiltplgity,
speed, precision, accuracy and economical comgarether methods such as chromatography and efdwiresis
[13]. These methods are widely used for the detmation of organic substances, drugs in pharmacdutic
formulations, biological fluids, blood serum, oirgmt and urine samples [14-18]. Various review psypae
available for the drug analysis by different eleatralytical and spectrophotometric techniques [AB-But to the
best of our knowledge, a review especially focused the analysis of antihypertensive drugs usinglicyc
voltammetry and spectrophotometry is not availaibleerefore, the main objective of this review ispte@sent the
advantages and use of cyclic voltammetric and spglcbtometric techniques for the analysis of amtérnyensive
drugs.

MATERIALSAND METHODS

Electrochemical methods have worldwide reputatmrtiie analysis of drugs and pharmaceuticals duleetio high

sensitivity, versatile, low detection limits anekpensive instrumentations [31]. These modalitwslive the direct
conversion of chemical information into signalsénms of current, potential and charge. Electrodbahmethods
are highly capable for assaying the concentratibrelectroactive analyte at trace level and suppbeful

information concerning its physical and chemicabgarties such as oxidation potential, diffusion fioents,

electron transfer rates and electron transfer nunibesides, their analytical advantages, thesentquhs play an
important role in the study of pharmacologicallyiee compounds and metabolites produced by diffemetabolic
pathways involving redox reactions [32]. Conseqlyertiectrochemical data develop the relationstépMeen the
biological activity and electrodic processes of dinegs, whichhelp to provide the hints about thgoacmechanism
of the specific drug and correlate to the molecatancture and pharmacological activity. Moreovbe interaction
of drug with metals, proteins and the degradatibrplwoto or pH sensitive drugs werealso studied bngi
electrochemical techniques [33].

Voltammetry

Voltammetry is in fact a set of analytical methaded to determine the properties of an analyte égsuring the
reactivity of analyte to an electrical charge white potential of the current is varied [34]. Ttéshnique based on
the continuous variation of the potential appliedoas the electrode-solution interface, being #wilting current
recorded. The resulting voltammamogram is analogoua conventional spectrum in the sense that rivegs
information as a function of energy scan. Voltammmeanethods can also be used to perform solukalitgh stability
studies to understand the interaction among drugsliging cells [35, 36]. Nowadays, voltammetrichaiques
associated to flowing or convective systems hatensely been employed for the analysis of a valétyamples
(although in reduced extension) even for drug aialy37-41]. Voltammetric techniques have beenesmély
useful in measuring blood levels, metabolites aridany excretion of drugs following low doses, espdy when
coupled with chromatographic methods. In many casexlern electro-analytical techniques like squaee
voltammetry (SWV) are also available alternativentore frequently used spectrometric or separatiethads
[42,43]. Voltammetric measurements can also beiegmlirectly to the colored and suspended collogjatems.
Although biological or complex environmental sangptequired pretreatment, but this process is faskeaper and
easier as compared to the pretreatment of sampbdgzad for chromatographic techniques [44]. Irs timodality
solid or mercury based electrodes are served asngoelectrode where the reaction of interest aectlihe field of
modified solid electrodes has become very poputar @plied in industries, quality control of drugssd foods,
determination in pharmaceutical formulations andiremmental monitoring [45-47]. Various scientistsed
different voltammetric techniques such as poterstiap, linear sweep, differential pulse, squareeyatripping and
cyclic voltammetry for the analysis of drugs in dge forms [48-56]. These techniques have been ssitily
applied for trace measurement of important pharmtézaly active compounds due to its high sendiivand
selectivity.

Cyclic Voltammetry

Cyclic voltammetry is often the first experimentripemed in an electrochemical study based on piateobntrol
and most widely used for acquiring qualitative nmfiation about electrochemical reactions [57-61]slwidely
applicable in the study of redox reactions, detectf reaction intermediate and the observatiorfobdw up
reaction of products formed at the electrode andstmersatile electroanalytical tool for the anadysif
pharmaceuticals and biologically active compouri®s§5].

45
www.scholarsresearchlibrary.com



S. K. Manirul Haqueet al Der Pharma Chemica, 2015, 7 (12):44-55

Cyclic Voltammetric analysis of some miscellanedrugs

Acuna et al. studied the kinetics of the hydralytecomposition of droxicam and established therpheological
action of the drug in the organism of the humanyb@é®]. Bollo et al. carried out the experiment tbe formation
and stability of the radical anion from PA-824 arwimpared with metronidazole [67]. Wang et al. déised the
cyclic voltammetry study along with bulk electralysand deduced the redox reaction mechanism ofinicacid
and nicotinamide in which it was rationalized by flormation/disappearance of the new nitrogen-omylgends in
pyridine rings [68]. The determination of acetanghen in paracetamol tablets was performed by usjmijc
voltammetry in phosphate buffer with good lineardipnd precision range [69]. Topal et al. investigathe
electrochemical oxidation of loracarbef by usingcley linear sweep, differential pulse and squaeev
voltammetric techniques. The results obtained fthis study indicated that the oxidation proces$oodcarbef is
irreversible and diffusion controlled on glassyhmar electrodes and the quantitative determinatioloracarbef
was in the range of 8 10° to 2 x 10* M. This method was also proposed for the deterriwnaif loracarbef in
pharmaceutical dosage forms [70]. Liu et al. stddre electrochemical behavior of isorhamnetinlasgy carbon
electrode and a linear dependence on theconcemtratiisorhamnetin in the range of 107 to 4x 10° M and &
10° to 1x 10° M were obtained [71]. Norouzi et al.developed thethod for the determination of rantidine in
pharmaceutical formulations with the detection ig4 pg mf* [72]. The relevant analytical data based on thaicy
voltammetric study of same antihypertensive dreggiven in Table 1 [61, 73-94].

Table 1: Use of cyclic voltammetry in the analysis of antihypertensive drugs

Name of drug Working electrode Detection limit References
Amlodipine GCE -- [73]
Captopril MCPE 1.1 x 16M [74]
Carvedilol GCE 0.10 pg Ml [75]
Diosmin GCE 3.5 x 1HM [76]
Dipyridamole Pt, Pd, Au, Carbon - [77]
Dopamine Mod. GCE 5x 10M [78]
Hydrochlorothiazide] GCE 0.10 pug [79]
Imipramine Au microelectrode 4.55 pgtl4-22400 pg m | [80]
Indapamide MCPE 5nM [81]
Irbesartan HMDE 5.33 x 18- 1x 10°M [82]

GCE 5.33x 10 M [83]
Lercanidipine Mod. GCE 0.02 — 3 ugl [84]
Losartan Au microelectrode -- [61]
Nifedipine GCE 2x10M [85]
Nimodipine HMDE 7.11 ng i [86]

Mod. GCE 0.025 — 3 ug ml [84]
Ramipril DME, Pt. electrode 4.8 x T [87]
Rutin HMDE 49x10M [88]
Terazosin GCE 6 x TOM [89]
Timolol Au microelectrode 1.58 ng i [90]

SMDE 2.5 ppb [91]
Tramadol Au disk microelectrode  0.32 pg'ml [92]
Trimetazidine HCI GCE 2 x TOM [93]
Verapmil DME,PCE 5x 1 M [94]

Abbreviations:

GCE = glassy carbon electrode,

DME-= dropping mercury electrode
HMDE = hanging mercury drop electrode
SMDE = static mercury drop electrode
MCPE = modified carbon paste electrode
CPE= carbon pasteelectrode

PCE-= platinum counter electrode

SPECTROPHOTOMETRIC METHOD

Analytical methods based on measurements of utletvor visible (UV-Visible) light absorption belga to the
most popular and most often used laboratory prestidV-Visible spectrophotometry can be regardednasof the
most suitable and economical methodin the labadest@f research, hospitals and pharmaceutical tridasdue to
its low cost, portability and inherent simplicit9q, 96].Moreover, it's coupling with other modadgi increases the
application of spectrophotometry. However, dirgoéctrophotometric methods are not suitable for kameous
determination ofdrugs due to their spectral overilag. To overcome this problem derivative spectaipmetric
approach is widely applicable to enhance the Seitgiaind specificity by using the information froaverlapping
bands of the analytes and interferences [97, 98hldo has been commonly used for the analysisewéral
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antihypertensive drugs and reviewed by variousnsisis [99-101]. Salem et al. developed the metfoydthe
determination of domperidone maleate and cinnagizin a binary mixture by using derivative ratio
spectrophotometry [102].

Interferences from active substances were elimihbjeapplying derivative spectrophotometry for detfi@ation of
irbesartan and hydrochlorothiazide in CoAprowel /126 [103], hydrochlorothiazide and losartan irsanid and
Neo Lotan Plus [104], candesartan and hydrochlapithe [105]. Perindopril and indapamide were astermined
in Pretrax using derivative spectrophotometry dqdidl chromatographic method, as a reference of8][IThis
approach is able to eliminate the interferencesifdegradation products, co-formulated drugs anal ekgipients,
however their uses in highly complex samples sush blogical fluids are limited. The use of UV
spectrophotometry as detector in flow injection lgsia (FIA) systems for drug analysis is anothepamtant
application of this technique [106]. Several dragsl metals have been determined using UV-FIA irageforms
[107-108]. A second generation of flow analysisigeated as sequential injection analysis was Eepdy
Ruzicka and Marshal in 1990, which provides a péuleand versatile instrument for the automationdoferse
analytical procedures[109]. This technique has b&ssociated with a large numberof detectors inomdiV-
Visible spectrophotometry and has been appliedhemistry areas as diverse as pharmaceutical, emeental,
food and beverage radiochemical kinetic studiesh#mical reactions [110, 111]. Representative exasnpf
spectrophotometric method for the analysis of gpitensive drugs have been published are sumrdariZzeable
2 [112-255].

Table 2: Use of spectrophotometric methods forthe analysis of antihypertensive drugs

Absor ption maxima

Name of drug Reagents/M ethod Do (M) References
Cu (Il) and eosin 535 [112]
Fe (ll1) + ammonium thiocyanate [113]
7,7,8,8-tetracyanoquinodimethane 840 [114]
p-chloranilic acid 520 [114]
2,3-dichloro-5,6-dicyano-p-benzoguinone [114]
p-chloranilic acid 524 [115]
Picric acid 370 [115]
Bromocresol green 412 [115]
Alkaline KMnOq4 610 [116]
7-fluoro-4-nitrobenzo-2-oxo-1,3-diazole 460 [117]

Ramipri KIO3 and KI 352 [118]
1-chloro-2,4-dinitrobenzene 420 [119]
Excess Ce (IV)+ amaranth dye 523 [120]
uv 210 [121]
Tropaelin 000 489 [122]
Sodium nitroprusside acetaldehyde 560 [123]
uv 250 [124]
Molybdenum (V) thiocyanate 517 [125]
Benzalkonium chloride 545 [125]
Brucine + Sodium metaperiodate 525.6 [126]
uv 200-350 [127]
uv 201-270 [128]
Bromothymol blue -- [129]
FeC} in the presence of KSCN -- [129]
2,3-dichloro-5,6-dicyano-p-benzoguinone 588 [130]
7,7,8,8-tetracyanoquinodimethane 843 [130]
Tetracyanoethylene 419 [130]
Chloranil 550 [130]
p-chloranilic acid 520 [130]
1-chloro-2,4-dinitrobenzene 420 [131]
Zn (Il) and eosin 510 [132]

Perindopril lodine 365 [132]
Cu (Il) and eosin 535 [112]
uv 215 [133]
uv 213 [134]
KMnOy in alkaline medium 603 [135]

2, 4 dinitrofluorobenzene 410 [136]
Sanranin - O 520 [137]
Bromothymol blue 410 [137]
KMnO, 605 [137]
Ammonium molybdate 750 [137]
2,4-dinitrofluorobenzene 356,420 [138]

Enalapril maleate | KMnO, with acidic dyes 510, 521,484 [139]

KIOz and KiI 352 [140]
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p-chloranilic acid 510 [140]
2,3-dichloro-5,6-dicyano-p-benzoguinone 565 [140]
lodine 365 [140]
p-chloranilic acid 534 [115]
Picric acid 370 [115]
Bromocresol green. 412 [115]
uv 200-400 [141]
Molybdenum (V) thiocyanate 517 [125]
Benzalkonium chloride 545 [125]
KlO3 in acidic medium 510 [142]
KMnO, + methylene blue 660 [143]
KMnO,4 + Acid blue 74 610 [143]
KMnO, + Acid red 73 510 [143]
KMnO4 + Amarnath dye 520 [143]
KMnO, + Acid Orange 7 458 [143]
Hexacyanoferrate (l11) 510 [144]
Dichlone 347 [145]
Excess KIQ in acidic medium 606 [146]
Excess Ce (IV) + Methyl Orange 510 [147]
Fe (l11) + Hexacyanoferrate (l11) 700 [148]
Bromine + indigo carmine 610 [149]
Bromine + Fe (1) + 1,10 phenanthroline 510 [149]
Bromine + Fe(ll) + thiocyanate 478 [149]
KBrQO; + Celestine blue 540 [150]
NaNQ;, + HCI 555 [151]
Captopril 2,2- diphenyl 1-picryl-hydrazyl -- [152]
PdCh 380 [153]
N-bromopthalimide in 50% PO, 516 [154]
Molybdophosphoric acid 685 [154]
Cr (VI) + Diphenylcarbazide 540 [155]
Excess Fe (ll) + Pot. Ferricyanide 730 [156]
FeCl + bipyridyl or b 523,351, 620 [157]
Cu (Il) + neocuproine 448 [158]
Sodium azide ang | 348 [159]
AgNO; +methyl orange 520 [160]
AgNO; + eosin + 1,10 phenanthroline 550 [160]
Excess bromide + methyl orange 510 [161]
Excess Chloramine T + metol + sulphanillic acid 520 [162]
Chloramine T 610 [163]
2,6- dichloroquinone-4 chlorimide 443 [164]
KIOz+2',7'-dichlorofluorescein 520 [165]
. Fluorescein natrium(igH;NaOs) 436 [166]
2,4-dinitrofluorobenzene 400, 365 [138]
7,7,8,8, tetracyanoquinodimethane 743 [167]
p-chloranilic acid 525 [167]
N-bromosuccinimide 353 [168]
KMnO, with acidic dyes 509, 521, 485 [139]
Sodium 1,2-Naphthoquinone-4-sulphonate 481 [169
Fluorescein 228 [170]
Ninhydrin in the presence of bicarbonate 420 [171]
Chloranil 346 [172]
Lisinopril Dichlone 580 [172]
Acetyacetone and formaldehyde 356 [172]
1-fluoro-2, 4-dinitrobenzene 356.5 or 405.5 [173]
Sodium hypochlorite and phenyl hydrazine 362 [174]
Ninhydrin and ascorbic acid 420, 530 [175]
Ninhydrin 600 [176]
Ninhydrin 410 [177]
Ninhydrin 420 [178]
uv 220, 340 [179]
Cu(ll) +Nile Blue A with HO;, in Borate buffer 635 [180]
Ninhydrin + Sodium molybdate 570 [181]
2,6-dichloroguinone-4-chlorimide 400 [182]
Ammonium molybdate 410 [183]
FeCk 423 [184]
Fe(lll)-o-phenanthroline 510 [185]
Methyldopa Fe(lll) in acidic medium 510 [186]
Isoniazid in presence df-Bromosuccinamide 480-490 [187]
Sodium nitroprusside + hydroxylamine hydrochloride 635-660 [187]
Diazotised sulphanilamide + molybdate ions 500 [188
Barbituric acid 540 [189]
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Semicarbazide hydrochloride + potassium perssulfate 460-470 [190]
p-Chloranil 535 [191]
Polyphenol oxidase enzyme 480 [192]
Neotetrazolium chloride - [193]
Bromate — bromide mixture 670 [194]
Fe(lll) +Salicylic acid +HCI 525 [195]
Fe(lll) chloride and nitroso-R-salt 708 [196]
2,3,-dichloro-5,6-dicyan@-benzoquinone 460 [197]
Bromophenol blue 410 [197]
p-N-methyl aminophenol sulphate 520 [198]
3-methyl-2-benzothiazolinone hydrazone hydrochkerid 620 [198]
Prazosin Orange-I| 490 [198]
Alizarin violet 3B 570 [198]
uv 356,346 [199]
Britton—Robinson buffer (pH 1.8) 246 and 329 [200]
1,2-naphthoquinone-4- sulphonic acid sodium 400 1720
Bromocresol purple 403 [202]
Bromophenol blue 410 [202]
2,3-dichloro-5,6-dicyano-p-benzoguinone 457 [202]
Doxazosin 7,7,8,8 tetracyanoquinodimethane 838 [202]
Bromocresol green 418 [203]
Bromothymol blue 414 [203]
Methyl orange 425 [203]
Alizarin red- S 426 [203]
Indapamide Ammonium molybdate 710 [204]
p-dimethyl amino cinnamaldehyde 450 [205]
3-methyl-2-benzothiazolinone hydrazone 641 [205]
3-methyl-2-benzothiazolinone hydrazone + ReCl 660 [206]
uv 250 [206]
p-dimethyl amino cinnamaldehyde 410 [207]
Bromocresol purple 420 [207]
Terazosin Chloranil 340 [208]
Mercurochrome 543 [208]
Bromocresol purple 412 [208]
Bromocresol green 419 [203]
Bromothymol blue 415 [203]
Methyl Orange 425 [203]
Alizarin Red- S 428 [203]
NaNQ, + HCI + 1-Naphthol 560 [209]
KMnOyin alkaline medium 603 [210]
uv 234 [211]
uv 220,320,232.5 [212]
Bromocresol purple 415 [213]
Cresol- red 435 [213]
uv 240.8 [214]
lodine 365 [215]
7,7,8,8, tetracyanoquinodimethane 842 [215]
Losartan Potassium 2,3-dichloro-5,6-dicyano-p-benzoquinone 460 [215]
1,3,5- trinitrobenzene 438 [215]
p-Chloranilic acid 520 [215]
Tetrcyanoethylene 414 [215]
Bromanil 500 [215]
Chloranil 463 [215]
2,4,7-trinitro-9-fluoreenone 413 [215]
Bromocresol green 612.4 [216]
Bromophenol blue 607 [216]
Bromocresol purple 415 [213]
Cresol- red 435 [213]
KIO; + KI 352 [217]
uv 263 [218]
Picric acid 416 [219]
Bromocresol red 410 [219]
Bromothymol blue 415 [219]
Irbesartan Cobalt thiocyanate 625 [219]
Molybdenum(V) thiocyanate 475 [220]
Tropaeoline 000 484 [220]
Alizarin red-S 420 [220]
uv 200-300 [221]
uv 230.1 [222]
Bromophenol blue 420 [223]
Bromocresol purple 420 [223]
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Bromothymol blue 420 [223]
Naphthol blue black 625 [223]
Dihydralazine 2-hydroxy-1-naphthaldehyde 420 [224]
2-hydroxy-1-naphthaldehyde 408 [225]
uv 314-316 [226]
Hydralazine Folin Ciocalteu reagent 640 [227]
Fe (Il 720 [227]
Vanillin 390 [228]
p-dimethylaminobenzaldehyde 470 [229]
Fe(ll) + 1,10 phenanthroline 510 [230]
Reserpine 4-caboxyl-2,6-dintrobenzene diazonium ion 470 [231]
lodine 369 [232]
- Bromocresol green - [233]
Clonidine v 5284 234]
uv 240, 244 [235]
Bromocresol green 412 [235]
3-methylbenzothialozone hydrazone 593 [235]
Benazepril UV- derivative methods 214.8 [236]
Second order derivative method 241.2 [236]
Ratio spectra derivative method 217.7 [237]
Safranin-O 525 [238]
Cilazapril uv 238.1 [237]
205.6,221.6,
uv 2312 [239]
uv 200-400 [142]
Valsartan v 550 [240]
Safranin-O 525 [240]
Ratio derivative UV 231.5,260.5 [241]
Alizarin in presence of thionyl chloride 427 [242]
Telmisartan Phenol red -- [243]
Cresol red - [244]
Vanillin 600 [245]
Citric acid/acetic anhydride 555 [245]
Larcanidipine Chloranil-acetaldehyde 585 [245]
Diazotization with nitrous acid f-Naphthol 553 [246]
UV (Do, Ds,Ds) 235,238, [247]
- 2,3,-dichloro-5,6-dicyan@-benzoquinone 356 [248]
Milrinone p-chloranilic acid 519 [248]
. . Molybdenum (V) thiocyanate 517 [125]
Fosinopril Benzalkonium chloride 545 [125]
Picric acid 416 [219]
Bromocresol red 410 [219]
Disopyramide Bromothymol blue 415 [219]
Cobalt thiocyanate 625 [219]
Molybdenum(V) thiocyanate 475 [219]
Candesartan uv 254 [249]
Dimethylaminobenzaldehyde 615.7 [250]
uv 240,230 [251]
uv 218 [252]
p-dimethylaminobenzaldehyde 415 [253]
Lacidipine p-dimethyl amino cinnamaldehyde 420 [253]
Vanillin 520 [253]
FeC} + potassium ferricyanide + HCI 740 [254]
Tropaeolin 000 420 [255]
Bromocresol green 500 [255]
Azocarmine G 540 [255]

Furthermore, interactions of an antihypertensivagdwith anti-inflammatory drugs were also investigh to
monitor their pharmkokinetic studies using UV-Visilspectrophotometry and cyclic voltammetry [256].

CONCLUSION

This review is aimed at focusing the role of cyalmtammetric and spectrophotometric methods inabksay of
pharmaceuticals and giving a thoroughliteratureeyof these two methods involved in pharmaceuticallysis. In
recent decade the electrochemical and spectropledticntechniques are well established and fast oygwareas
with a number of possible research applicatiorthiénarea of pharmaceutical analysis. Of courséowsisensitive,
fast, and advanced analytical methods are deveajdpithe field of clinical and analytical sciendas the demand
and usability of these modalities cannot be replaa® it has a lot of significant features such asile available,

50
www.scholarsresearchlibrary.com



S. K. Manirul Haqueet al Der Pharma Chemica, 2015, 7 (12):44-55

cost effective, accurate, sensitive and user fhendlloreover, the use of various types of modifieléctrodes
enhances the electroanalytical properties of themmetric techniques. On the other hand spectropmetry plays
a very important role due to its advantages ovieerasophisticated instruments in terms of low ceistplicity and
portability. Many people are now a days sufferirg cardiovascular diseases. Hence, the contintesgarch and
attention to the analysis of antihypertensive drbgsthe analytical chemistry community and scigstiwill
eradicate this life threating diseases.
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