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ABSTRACT

Recefved: 25 March 2017, Revised and Aceepled: 22 August 2017

objective: Objective of the prese i .
H]”iL['] mcLhud] forthe sc ,-.,ra‘i:utnt lm‘e:’nga“_(m is o develop a speady isocralic reverse phase hiph-performance Hnid chivomatopraphs (RE
- ;11311 sl SCf ‘l on and lluanu.lau\'c determination of 5 angiotensin Il - receptor antapgonists, namely, teldsartan, losartan, valsar b,
pamest sartan, and atenolol along with thiazlde diuretics mostly hydrochlorothiazide (1CT2).

Lthods: RP-HPLC i . : - .
t;f‘ict; af hne;[;]h-%t(;ll?aﬁxléidn\':{ls el;leCd using V'elchrom €, column (1.6 % 250 mm, 5 jun] as a stationary phase with the mabile phase compiising A
phosphs with pH-3.3 and acetonit: ile in the proportion of 50:50 v/u. The mohile phase was pumped ata currentrate of I mbL/minute,

The detection wavelength was carried out at 230 nm.

Results: The t_oml run time was 6 minutes and the elution window of only 3 minutes. The peaks were eluted with decorous resalution, The calibration
curves were lincar [r‘?=_(l.9998] in all cases. The percentage relative standard deviation (RSD%) was <205 and average recovery was above QUL
The ”m”’_”‘l was validated specificity, precision, and accuracy. High recovery values and low RSD% prove that lhi:: mothod is very accarate and
reproducible. The developed method was applied to the estimation of the above-said drugs in binary combinations from different manutaciurers

which were a good agreement with label claim.

Conclusion: The important advantage of developed method was that the five individual drugs can be determined on asingle chromatographic system

witheut alteralion in detection wavelength and mobile phase compositio
optimized method proved to be linear, accurate, and 1-:bust. Henee, the

n. This novel method was statistically validated as per IGH guidelines. The
above said proposed method was found to be a rapid tool for the routine

delermination of the above-said drugs in alonc or combination with HCTZ in quality control analysis without interference at excipi -nts.

Keywords: Telmisartan, Losartan, Valsartan, Olimesartan, Irbesartan, Atenolol, Reversed-phase high-performance liquid chromatography.

@ 2017 The Authars. Published by Innovare Acac'amic Sciences PvtLid. Thisis

anopenaccess article underthe CCBY license (hitp://creativecommons.

argflicenses/by/4.0/) DOL: http://dx.doi.org/10.2% 159/ajpcr2017.v10i12.1871-+

INTRODUCTION

Angiotensin antagonists are the first major innovation in essential
hypertension management as a first-line treatment, Antihypertensive
apents are a largest drug class and hold a major share of the drug
market, as hypertension is a imajor cause of health problems.
Hydrochlorathiazide (HCTZ) acts un both RAS and sympathetic nerve
system, thereby creating greater sensitivity to anpiolensin receptor
blockade (ARRBs). This HCTZ is a goad selection lor usc in comblnation
with ARBs. ACE inhibitors are having major problems of cough, when
compared to AliBs. All the existing ARBs and atenolol (ATEN) ave in
lized-dose combination with HCTZ. According o the available present
knowledge, no unique single reversed-phase liogh-nerformance lquid
chromatography (1RP-11PLC) method avallable for the determination
of 5 angiotensin Il-receptor antagonists, e ATEN, lclmi‘sarmn
(TELM), losartan (LOSA), valsartan (VALS), olmesartan (OH:'?'_I“}- '-".“d
irbesartan (IRBE) along with thiazide diuretics mastly BCTZ, The

present proposed method will help in determination of drugs in @
and does not necessartly
J combined tablet formulition.
als Lhat there were somc

the determination of the

any separate method for each drug an
After 2 meticulous survey of literature reve
analytical methads have been reported for :
dvugs either individually or in combination with some additional ‘(ll"ulll,.‘,
in tablet dosage forms and biologleal samples pased on a wide val l-t.ty
of instruments such as spectrophotometric method [1), capillary

electrophoresis [2], HPLC (3-16], LC-mass spectrometry (MS) [ L7, 113],
and LC-MS/MS [19-21]. Keeping in view of the complete evaluation the

authors aim ta develap a novel, simple, accurate, and sensitive method

to determine combinations such as HCTZ with ATEN, IHCTZ with TELM,
HCTZ with LOSA, HICTZ with VALS, HCTZ with OLME, and HCTZ with
IBRE witheut altering the detection wave length and chramatographic
condlitions.

METODS

The above said standavd drugs were gitted [rom letero Labs Lid,
lyderabad, Indla. All other chemibeals used o this method ware
purchased from Mevck Chiemibeal Divislon Ltd,, Mumbai, HPLC prade
acetonitéile, water, methanol, and triethylamine were obtained (rom
Merck Phavmaceuticals Private Lul, Mumbal, dnd. Connmercial tabiets
of the above sald formulation were procured fvom local phaviacles.

Apparatus and lustruments .

RIIPLEG was done on an dsocratic HPLE (Shimadan LC-20AT
proutinence 1LC) with a LC-20AT pump, manual Rheodyne injector
with a loop volume of 20 pl, varlable wavelenpth Shimadza SPrn-2zo
A promipence ultraviolet (UVY detector and Wealchrom L3 Column
(1.6 250 uon, 5§ pn pan ticle stze). The BILE systenywas set with "Spin
chrame” soltwma, An electronle halance (Shimadzn TX223L), digital
P meter (Systrontes madel - B02), o sondeator (srecteal Tab, model
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Abstract The present study aimed to investigate the effect of
microneedle (MN) geometry parameters like length, density,
shape and type on transdermal permeation enhancement of
amlodipine (AMLO). Two types of MN devices viz.
AdminPatch® arrays (ADM) (0.6, 1.2 and 1.5 mm lengths)
and laboratory-fabricated polymeric MNs (PM) of 0.6 mm
length were employed. In the case of PMs, arrays were applied
thrice at different places within a 1.77-cm? skin area (PM-3) to
maintain the MN density closer to 0.6 mm ADM. Scaling
analyses were done using dimensionless parameters like con-
centration of AMLO (C/C,), thickness (b/L) and surface area
of the skin (Sa/L?). Microinjection moulding technique was
employed to fabricate PM. Histological studies revealed that
the PM, owing to their geometry/design, formed wider and
deeper microconduits when compared to ADM of similar
length. Approximately 6.84- and 6.11-fold increase in the cu-
mulative amount (48 h) of AMLO permeated was observed
with 1.5 mm ADM and PM-3 treatments respectively, when
compared to passive permeation amounts. Good correlations
(R* > 0.89) were observed between different dimensionless
parameters with scaling analyses. The enhancement in
AMLO permeation was found to be in the order of 1.5 mm
ADM = PM-3 > 1.2 mm ADM > 0.6 mm ADM >PM-1 >
passive. The study suggests that MN application enhances the
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AMLO transdermal permeation and the geometrical parame-
ters of MNs play an important role in the degree of such
enhancement.

Keywords Amlodipine - Histological examination -
Microneedle geometry - Scaling analyses - Transdermal
permeation

Introduction

Delivering medicines to the systemic circulation through the
skin is considered as a good alternative to conventional oral or
parenteral routes of administration owing to the advantages
like lack of pain, ease of administration, etc., thus improving
patient compliance while improving the overall therapeutic
gain of the drug by bypassing the gastrointestinal tract,
avoiding hepatic first pass metabolism, maintaining a constant
and prolonged drug level in plasma, etc. [1, 2]. These advan-
tages make transdermal drug delivery particularly interesting
and beneficial in the management of conditions like hyperten-
sion that impose the burden of repeat dosage and chronic
administration of medicines via conventional routes.
Hypertension, reputed as ‘the silent killer’, is affecting
about 70 million people and accounts for 9.4 million deaths
worldwide every year. It is arguably the most important risk
factor for coronary heart disease and stroke [3, 4]. Amlodipine
(AMLO) besylate is a calcium channel blocker used to treat
hypertension and associated cardiovascular diseases, On oral
administration, it undergoes extensive first-pass metabolism
and has an oral bioavailability (BA) of only 60-65% and is
also associated with several side effects such as nausea, stom-
ach pain, flushing, etc., [3, 6]. Hence, transdermal delivery of
AMLO may alleviate the side effects and improve the BA and
overall patient compliance towards medication. However,
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Abstract The present study aimed to investigate the effect of
microneedle (MN) geometry parameters like length, density,
shape and type on transdermal permeation enhancement of
amlodipine (AMLO). Two types of MN devices viz.
AdminPatch® arrays (ADM) (0.6, 1.2 and 1.5 mm lengths)
and laboratory-fabricated polymeric MNs (PM) of 0.6 mm
length were employed. In the case of PMs, arrays were applied
thrice at different places within a 1.77-cm? skin area (PM-3) to
maintain the MN density closer to 0.6 mm ADM. Scaling
analyses were done using dimensionless parameters like con-
centration of AMLO (C/Cy), thickness (h/L) and surface area
of the skin (Sa/L?). Microinjection moulding technique was
employed to fabricate PM. Histological studies revealed that
the PM, owing to their geometry/design, formed wider and
deeper microconduits when compared to ADM of similar
length. Approximately 6.84- and 6,11-fold increase in the cu-
mulative amount (48 h) of AMLO permeated was observed
with 1.5 mm ADM and PM-3 treatments respectively, when
compared to passive permeation amounts. Good correlations
(R* > 0.89) were observed between different dimensionless
parameters with scaling analyses. The enhancement in
AMLO permeation was found to be in the order of 1.5 mm
ADM 2 PM-3 > 1.2 mm ADM > 0.6 mm ADM >PM-1 >
passive. The study suggests that MN application enhances the

&4 Buchi N. Nalluri
buchinalluri @yahoo.com

! Department of Pharmaceutics, KVSR Siddhartha College of
Pharmaceutical Sciences, Vijayawada 520010 AP, India

Department of Chemical engineering, Loughborough University,
Loughborough LE11 3TU, UK

Department of Engineering and Informatics, University of Bradford,
Bradford BD7 1DP, UK

Published online: 03 February 2017

AMLO transdermal permeation and the geometrical parame-~
ters of MNs play an important role in the degree of such
enhancement,

Keywords Amlodipine - Histological examination -
Microneedle geometry - Scaling analyses - Transdermal
permeation

Introduction

Delivering medicines to the systemic circulation through the
skin is considered as a good alternative to conventional oral or
parenteral routes of administration owing to the advantages
like lack of pain, ease of administration, etc., thus improving
patient compliance while Improving the overall therapeutic
gain of the drug by bypassing the gastrointestinal tract,
avoiding hepatic first pass metabolism, maintaining a constant
and prolonged drug leve] in plasma, etc. [1, 2]. These advan-
tages make transdermal drug delivery particularly interesti ng
and beneficial in the management of conditions like hyperten-
sion that impose the burden of repeat dosage and chronic
administration of medicines via conventional routes.
Hypertension, reputed as ‘the silent killer’, is affecting
about 70 million people and accounts for 9.4 million deaths
worldwide every year. It is arguably the most important risk
factor for coronary heart disease and stroke [3, 4]. Amlodipine
(AMLO) besylate is a calcium channel blocker used to treat
hypertension and associated cardiovascular diseases. On oral
administration, it undergoes extensive first-pass metabolism
and has an oral bioavailability (BA) of only 60-65% and is
also associated with several side effects such as nausea, stom-
ach pain, flushing, etc., [5, 6]. Hence, transdermal delivery of
AMLO may alleviate the side effects and improve the BA and
overall patient compliance towards medication. However,
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e g al injecti i Al A M
:i;;;:b!e N e iections of PTZ induced kindling at 22 injections of FTZ Incomparisonwith the 7 >

pretreatment with Naringi 6 s F
Naringin 30 min prior to PTZ administration and on a PTZ-free day was 'rund 'o lead

creased sci it : .
-y sr Em:jcem;c score, a mitigated progress of kindling, decreased transfer fatency, and incizased titai ne
Kam‘ En. ik o S, : alternatlgn behavior in ¥ maze, and % conditioned aveidance response in a poig Cimbin -
Nn;-inelelrazole 2 Nal"in vehemical analysis of the frontal and temporal coitexes and the hippocampus of the brain
E?:d,“ng & gin attenuated the level of lipid peroxidation (MDA) and augmented the reduced gluta
aluidan've o I. mutase, caFala§e. and total thiol results in decreased oxidative stress compared with the i
siummale glu‘up. anesngan.on of neurochemicals revealed a minute change in gamma amino butynic a ;i
CABA mgle 32‘_1 dopamine, and decreased AChE in the three regions. increased CA1 neuronal density in the I
Higpocampus and Y maze ];;I;:a'n dlncreasgd cgll density in thg [roqtal and tempora% regicns indicate the potential cf naringin to 33
-in .uced kindling, memary impairment, oxidative stress, neurochemical changes, and histc
aberrations.
© 2017 Elsevier Inc. All rights resened
1. Introduction neurochemical changes, and these two histological changes in the
brain together engender comorbidities [3-6].
Epilepsy is a chronic neurological disorder and is the second leading Pharmacoresistant epilepsy and associated comorbidities are two

cause of mortality in the world. It strikes approximately 70 million  different conditions that interfere with the therapy OfepilEps:y, ‘and
people worldwide, and an ample availability of both conventional and  the management of epilepsy w(;_tlj chrgm: ustel of C:dt’;i::;: Ag:i,}-a-‘:-ni
newer antiepileptic drugs (AEDs) plays a key role in the management could aggravate these ttf”o gﬂ‘gd‘;:&25Srt’esi'Jin‘?;a“em;: bm_‘én‘ T";E
of epilepsy. However, consistent pharmacotherapy for, patients with  tions and by-augmenting o ;

; : é : entylenetetrazole (PTZ)-kindled animal model isan inc‘tistirguishable
epilepsy has presented pharmacoresistantor drug-resistantor intractable ?noc?i“ of clinically resistant epilcpsy [7-12). Considering the above,

pikepsy and exhibited epilepsy—associated e Su_d:lr: the chemical (F1Z) kindling model has become a pivotal and handy

gegrcszion and cognitive impairment due to uncontrollable seiz © drug-resistant epilepsy model tlo explore gxiga{i]v; sgizss. neurochemi-
nd underlying pathology [1]. iterations, and structural changes i rain [13-17].

The comorbidities of epilepsy. if not handled cautiously asa group of cal ;\ plethora of reports exists on Nlavonoids amplifying the role of

diseases or disorders, rise day-by-day. Among all the additional disease olat m etabolites in the inanagement of epilepsy because of their

| ‘ ¥ i i ids ¢ 1 in combination with
= et 6 o i comqrbldlty - e fﬁ""' ﬂaVOr‘:u;sj;o:"‘i::‘t:ila:(nlmtbi(li!ies in aninal
i epsy ant i

AEDS alleviated the ep!

With long-term use of AEDs for epilepsy management, AhDS*f_E:a:i‘i e ne glycoside (21.22] (4757~
¥verse effects, and underlying epileptic patholosy (2], Drog rese;ssiangie models [18-20). Narngin & ° {l‘::u];::t‘) hat possesses potent anti-
and comorbidities associated with epilepsy are not al-nllbt'ﬂe{jsttc:ess and Un‘,ydruxyﬂavnngne 7:‘;::‘2;35 (241, antiepileptic (25]. antioxidant
Complication; there is a communal matrix of oxidative inflammatory m[sl;\aanl‘Jl smulatory activities. A vecent ‘stqdy of
ZG—ES‘L fcr;?n;?gm?st prz-induced seizures reported is antiepileptic
ingln ¢ ot

antioxidants, a
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