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ABSTRACT: Zolmitriptan is a selective serotonin receptor agonist of
1B and 1D receptors belonging to the triptan class. Zolmitriptan binds
to the serotonin (5-HT) 1B receptors, receptor binding leads to
inhibition of nociceptive transmission, constriction of cranial vessels,
and reduction of vessel pulsation, thereby providing relief of migraine
headaches, as Zolmitriptan holds great importance in migraine
headaches, it is necessary to compile the various analytical methods
that have been reported in the literature for its analysis in
pharmaceuticals or bulk products and in bioanalysis. Analytical
techniques are used for pharmaceutical analysis and therapeutic drug
monitoring to study bioavailability and bioequivalence. Most of the
analytical methods reported for its determination are the ones that
utilize HPLC and other hyphenated techniques like LC-MS, UPLC-
MS, LC-MS/MS. Therefore, the present review provides a summary
of the HPLC-based methods used in the determination and
quantification of Zolmitriptan in different matrices since the time of its
discovery.

INTRODUCTION: Zolmitriptan (ZMT), 4(S)-4-
[3-(2-dimethyl aminoethyl)-1H- 5-indolyl-methyl]-
1, 3-oxazolin-2-one belongs to Serotonin 5-HT1D
receptor agonists . It stimulates the serotonin
receptors in the brain. Serotonin is a natural
substance in the brain that causes blood vessels in
the brain to narrow. It is used to treat severe
migraine headaches; it is currently available as
conventional or oral dispersible tablets and nasal
sprays °.
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The determination of Zolmitriptan was reported by
different analytical methods, which include HPLC
with mass spectrometry detection, electron spray
ionization mass spectrometry, tandem mass
spectrometry, fluorescence detectionin pharma-
ceutical preparations, and biological fluids **°.

The spectrometric methods for the determination of
Zolmitriptan in pharmaceutical dosage forms were
determined by complexation **.

FIG. 1: STRUCTURE OF ZOLMITRIPTAN
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The structure of the Zolmitriptan Fig. 1 and the
empirical formula of Zolmitriptan (ZMT) is
C16H2:N30,, and its molecular weight was found to
be 287.36. The physicochemical properties of
Zolmitriptan are it is slightly soluble in water
(2.3mg/ml at 25°C) and 0.1M hydrochloric acid
(33mg/ml at 25°C), the melting point of
Zolmitriptan is found to be 136°C, and the
dissociation constant (pKa) found to be 9.64 +
0.01.13.
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FIG. 2: MECHANISM OF ACTION OF ZOLMITRIPTAN

Vasocenstriction

Mechanism of Action: Zolmitriptan is one of the
agents of triptans with anti-migraine properties.
Zolmitriptan  inhibits  the  pro-inflammatory
neuropeptide release and relieves migraine
headaches '°. Zolmitriptan binds to the serotonin
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(5-HT) 1B receptors and 5-HT 1Dreceptors and it
shows agonistic action trigeminal sensory nerve
terminals in the meninges and central terminals in
brainstem sensory nuclei ***°. Receptor binding
leads to inhibition of nociceptive transmission,
stimulates the constriction of cranial vessels,
thereby leads to a reduction of vessel pulsation,
thereby providing relief of migraine headaches
Fig. 2.

Synthesis: (5)-4-(4-amino benzyl)Oxazolidine-2-
one (1) is diazotization of(1) using aqueous sodium
nitrite and concentrated HCI at -5 to 0°C gave the
desired diazonium chloride salt(2). Reduction of
(2) using stannous chloride di-hydride and
concentrated HCI followed by adjustment of pH of
the reaction mass to 1.7-1.85 with 55% sodium
hydroxide solution afforded the hydrazine
hydrochloride salt (3). Zolmitriptan (5) was
obtained by reflux condensation of compound (3)
with 4-4-dimethoxy-N, N-dimethylbutane-1-amine
(4) in high yield. It was observed that the
Zolmitriptan crude yield was only obtained when
the pH of the reaction mixture was adjusted to 1.7
to 1.85. Recrystallization of this crude material
Igom IPA/n-heptane gives Zolmitriptan (5) Fig. 3
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FIG. 3: SYNTHESIS OF ZOLMITRIPTAN

Pharmacokinetics: The mean oral bioavailability
of Zolmitriptan was found to be 40%, with having
no effect on the rate of absorption. The dosing
kinetics are found to be linear over a range of 2.5 to
50 mg with 75% of the Cpax attained within 1 hour
of dosing *’. It is rapidly absorbed and detectable in
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the plasma, within 2 to 5 minutes for the nasal
spray and within 15 minutes for the tablet *® *°.
Zolmitriptan peak plasma levels are obtained in 2—
4 hours, and it is maintained for up to 6 hours %.
The time to peak concentration (Tmax) IS
approximately 2 hours for tablet, 3 hours for orally
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disintegrating tablet, and 3-4 hours for nasal spray
formulation **?2. The metabolism of Zolmitriptan
is mostly hepatic, and only 25% of Zolmitriptan is
bound to plasma proteins. Thus it is unlikely for
drug interactions involving the displacement of
highly protein-bound drugs .

Analytical Methods: Annapurna et al., developed
an RP-HPLC method for the determination of
Zolmitriptan. The chromatographic conditions for
the determination of Zolmitriptan were a Hypersil
ODS C18 column (250mm x 4.8mm, 5um) used
for separation and the mobile phase was composed
of 10mM tetra butyl ammonium hydrogen sulfate
(TBAHS): methanol 50:50 v/v at a pH of 3.4, the
flow rate was maintained at 0.8 ml/minute and the
detection wavelength was 224nm. The calibration
curve for Zolmitriptan was linear from 1 to
100pg/ml. The values of LOD & LOQ were
0.2687ug/ml & 0.8134pug/ml respectively °.

Chen et al., developed a method for the
determination of Zolmitriptan in human plasma
using the liquid chromatography-tandem mass
spectrometry method. The calibration curve for
Zolmitriptan was linear with 0.05 to 30ng/ml with
diphenhydramine as an internal standard. The
mobile phase was composed of Acetonitrile: water:
formic acid 70:30:0.5 and at a flow rate of
0.5ml/minute. The inter and intraday precision
(%RSD) were less than 8.5%, and accuracy was
less than -2.5%, and the LLOQ of Zolmitriptan was
found to be 0.05ng/ml .

Champaneria et al., developed an RP-HPLC
method for the estimation of Zolmitriptan in its
pharmaceutical dosage form and validated it. The
chromatographic conditions for the determination
of Zolmitriptan were a C18 column, and the mobile
phase was composed of methanol: water in the ratio
of 75:25 v/v at a pH of 5 and the flow rate was
maintained at 1ml/minute and detection wavelength
was 222nm. The calibration curve for Zolmitriptan
was linear from 10-50pg/ml. The LOD and LOQ
were 2.84pg/ml and 8.62pg/ml respectively 2.

A simple, sensitive and specific RP-HPLC method
for the estimation of Zolmitriptan in tablet dosage
forms was developed by Nageswara Rao et al. The
chromatographic conditions were achieved on a
Kromasil C18 column with a mobile phase
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composed of 750ml of 0.01M anhydrous
dipotassium hydrogen orthophosphate and 250ml
of methanol adjusted to a pH of 7.5 and the flow
rate was maintained at 1ml/minute, and detection
wavelength was 230nm. The linearity for zolmi-
triptan was observed in the range of 0.01 to 2pg/ml.
The LOD and LOQ for Zolmitriptan were found to
be 0.01pg/ml and 0.03ug/ml, respectively 2.

Validation of the developed method for
zolmitriptan tablets in pharmaceutical dosage form
by RP-HPLC was developed by JK Ega. The
chromatographic conditions for the developed
method were performed on waters X-terra column
with a mobile phase composed of 0.2M sodium
dihydrogen orthophosphate buffer at a pH of 7.8
and acetonitrile in the ratio of 80:20 v/v, which was
maintained at a flow rate of 1ml/minute and
detection wavelength was 225nm %'.

Simultaneous estimation of Rizatriptan,
Sumatriptan, and Zolmitriptan by RP-HPLC
method was developed by P. Vivek Sagar et al. The
chromatographic conditions were achieved on an
ODS C18 column with a gradient mobile phase
composed of sodium phosphate buffer: acetonitrile
70:30v/v at a flow rate of 1ml/minute and detection
wavelength was 280nm. The linearity range was
from 0-150pg/ml, and the LOD and LOQ were
found to be 0.1ppm and 2ppm respectively ®.

A selective and sensitive UPLC-MS/MS approach
for trace level quantification of four potential
genotoxic impurities in zolmitriptan drug substance
was developed by Vijaya Bhaskar reddy et al. The
chromatographic conditions were achieved on a
Hypersil BDS C8 column with a gradient mobile
phase composed of 5mM ammonium acetate buffer
(A) and a mixture of acetonitrile: methanol 90:10
v/iv. (B), the flow rate was maintained at
0.5ml/minute. The detection was carried out using
a mass spectrometer with an m/z ratio of 288.2 %,

Vishwanathan et al., had developed a method for
the determination ofanti-migraine compounds
rizatriptan, Sumatriptan, and Zolmitriptan in human
plasma by liquid chromatography-electrospray
tandem mass spectrometry. The chromatographic
conditions were achieved on C8 column with a
mobile phase composed of buffer 20mM
ammonium acetate at a pH of 2.70 (adjusted with
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glacial acetic acid to pH 4 and then with formic
acid to pH 2.70): methanol: acetonitrile 80:10:10
viviv and the flow rate was maintained at
300ul/minute, and the detection was performed
using a mass spectrometer and the m/z value of
Zolmitriptan (molecular ion) was found to be 288
and the m/z value of the fragment ion was found to
be 58 and the retention time of the Zolmitriptan
was found to be 2.95 minutes, and the LOD was
found to be 100ug/ml 2

Simultaneous LC-MS/MS  determination  of
Zolmitriptan and its active metabolite N-desmethyl
zolmitriptan in human plasma was developed by
Kilic B et al. The chromatographic conditions were
achieved on XTerra RP18 column with a mobile
phase composed of acetonitrile: 5mM ammonium
acetate: formic acid 50:50:0.05 v/v/v with a flow
rate of 0.25ml/minute and the detection was
performed using a mass spectrometer and the m/z
value of the Zolmitriptan was found to be 288 and
the fragment ion was found to be 58. The retention
time of the Zolmitriptan was found to be 1.87
minutes and the LOQ was found to be 0.25ng/ml .

E. K. S. Vijayakumar et al., was developed a new
stability-indicating HPLC method for related
substances in Zolmitriptan. The chromatographic
conditions were achieved on waters X-Terra C18
column with a mobile phase consisted of a mixture
of 0.02M ammonium formate containing 0.1% n-
propyl amine and acetonitrile in 80:20v/v and
performed at a flow rate of 1ml/minute and
detection wavelength was 225nm. The linearity
was established in the range of 150ng/ml to
1000ng/ml and the LOD and LOQ were determined
to be 50ng/ml and 150ng/ml, respectively °.

Dalpiaz A et al.,, was developed a quantitative
determination of Zolmitriptan in rat blood and
cerebrospinal fluid by reverse phase HPLC coupled
with tandem mass spectrometer with electrospray
ionization technique and application to in-vivo
preclinical pharmacokinetic study. The
chromatographic conditions were achieved on Luna
HST C18 column with a gradient mobile phase
composed of 0.1%v/v formic acid in water as
component A and 0.1%v/v formic acid in
acetonitrile as component B, and the flow rate was
maintained at 150ul/minute and the detection was
performed using a mass spectrometer, and the m/z
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value of Zolmitriptan was found to be 288 and the
retention time was found to be 1.5 minutes. The
LOD and LOQ in the water matrix were found to
be 6.6ng/ml and 11ng/ml, and in blood extracts, it
was found to be 26.5ng/ml and 44.2ng/ml,
respectively .

B.M.Rao et al., had developed a stability-indicating
LC method for the determination of Zolmitriptan.
The chromatographic conditions were achieved on
Waters X-terra RP18 column with a gradient
mobile phase composed of phosphate buffer with a
pH of 9.85: methanol: acetonitrile 70:20:10 v/v/v as
component A and phosphate buffer pH of 9.85:
acetonitrile 30:70 v/v with a flow rate of
Iml/minute with DAD detection at a wavelength of
225nm and the retention time was found to be
13.96 minutes *.

Srinivasu M.K et al., developed a validated chiral
LC method for the determination of Zolmitriptan
and its potential impurities. The chromatographic
conditions were achieved by normal phase HPLC
with Chiralpak ADH column with a mobile phase
composed of hexane: isopropanol: methanol:
diethylamine 75:10:15:0.1 v/v/v/v at a flow rate of
Iml/minute with PDA detection at a wavelength of
225nm and the retention time was found to be 8.2
minutes *.

Pragathi Ranjan et al., developed an RP-HPLC
method for the assay of Zolmitriptan. The
chromatographic conditions were achieved on
Symmetry C18 column with a mobile phase
composed of buffer and methanol in the ratio of
35:65 v/v and degas it and filter through 0.45u
filter and at a flow rate of 0.8ml/minute with UV
detection at a wavelength of 240nm and the
retention time was found to be 2.46 minutes and the
linearity concentrations were observed at a range of
30-70pg/ml. the LOD and LOQ were found to be
3.04pg/ml and 10.3pg/ml **.

Rahul sagde M et al.,, developed an analytical
method development and validation for the
estimation of Zolmitriptan by RP-HPLC method.
The chromatographic conditions were achieved on
the Phenomenex C18 column (150mm x 4.6 mm,
5um) with a mobile phase composed of Phosphate
buffer (pH 3.5): Methanol in the ratio of 85:15 v/v
degas it and with a flow rate of 0.9 ml/minute with
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UV detection at a wavelength of 224 nm and the
retention time was found to be 3.57 minutes. The
developed method is validated according to ICH
Q2R1 guidelines and the LOD and LOQ results
were found to be 2.45 and 7.42 pg/ml, respectively
¥ Hammad MA et al., developed a validation
method for rapid and sensitive spectrofluorimetric
assay for the determination of four triptans in pure
and dosage forms. The procedure was established
on a determination of quenching process by
developing a binary complex reaction, the relative
fluorescence capacity was determined at an
excitation wavelength and emission wavelength of
301.3 nm and 542.8 nm, respectively. The
calibration graphs were linear to an extent from
0.1-1.0 pg/ml. The detection limit and quantitation
limit were found to be 0.032 and 0.096 pg/mi,
respectively *®.High sensitivity spectrophotometric
methods for the determination of Zolmitriptan in
pharmaceutical formulations were developed by
sakur AA et al. The simple, sensitive, rapid
spectrophotometric method was based on the
formation of ion-pair complexes between
Zolmitriptan and two dyes (thymol blue, phenol
red) with absorption maximum at 398 nm and 418
nm for thymol blue and phenol red respectively.
The concentration ranges for 0.125-9.0 and 1.25-40
pg/ml with  Thymol blue and phenol red,
respectively *’. Sakura A et al., developed a
sensitive  spectrophotometric method for the
determination of Zolmitriptan in bulk or tablet form
by complex formation with sulphonpthalein acid
dyes. The sulphonpthalein dyes used are Bromo
cresol green (BCG) and Bromo cresol purple
(BCP). The solvents used for the dilution are
chloroform and dichloromethane for BCG and
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dimethyl sulfoxide and dichloromethane for BCP.
The maximum  absorbance  obtained  for
Zolmitriptan with BCG was found to be 411nm of
the visible region and 403nm with BCP and the
LOD and LOQ with BCG was found to be
0.0627ug/ml and 0.19pug/ml and for BCP was
found to be 0.0495ug/ml and 0.15pg/ml . A novel
spectrophotometric method for the determination of
Zolmitriptan in pharmaceutical formulations was
developed by Raza A et al. In this method, the
detection was performed by the charge transfer
between Zolmitriptan and 0.2% 2, 3-dichloro-5,6-
dicyano-1,4-benzoquinone in acetonitrile. The
diluent used for the solubility of Zolmitriptan was
acetonitrile, as the charge transfer occurs between
the Zolmitriptan and acetonitrile medium, the
detection i.e., maximum  absorbance  of
Zolmitriptan was found to be 555nm in the visible
region. The LOD of the zolmitriptan was found to
be 6pg/ml 3,

Rao R.N et al, developed enantiomeric
discrimination and quantification of Zolmitriptan
by proton NMR spectroscopy using (R)-(-)-o-
methoxy phenylacetic acid as the chiral solvating
agent. In this method, the detection was performed
by the Diastereomic complexation between
zolmitriptan and (R)-methoxy phenylacetic acid
(MPA). The diluent used to solubilize the
Zolmitriptan and for the suitable method was
Deuterated chloroform. The detection was
performed at 499.13MHZ frequency. The LOD and
LOQ of (R)-zolmitriptan and (S)-zolmitriptan was
found to be 0.05 & 0.14mg/0.6ml and 0.06 &
0.15mg/0.6ml respectively *°.

TABLE 1: HPLC-BASED METHODS OF ZOLMITRIPTAN IN PHARMACEUTICAL AND BIOLOGICAL ANALYSIS

Method Matrices Column Mobile phase Flow rate Detection Retention time LOD & LOQ
RP- Standard Hypersil 10mM tetra butyl 0.8ml/ UV at 3.308 min 0.2687ug/ml &
HPLC © ODS ammonium hydrogen min wavelength 0.8134pg/ml
C18 sulphate: methanol 50:50 224nm
column viv
LC- Human Zorbax  Acetonitrile: water: formic  0.5ml/min  MS using m/z 2.38 min NA & 0.05
MS/MS 2 plasma SB C8 acid 70:30:0.5v/v 288>58 ng/ml(LLOQ)
column
RP- Rat plasma Luna Gradient elution 150 pl/ MS using m/z For water matrix in
HPLC and HST A-0.1%uv/v, formic acid in min 288>243 1.5 min HPLC-ms and
ESI cerebrospinal C18 water HPLC -ms/ms
MS/MS 3 fluid column  B-0.1%v/v, formic acid in 4.8,6.6ng/ml & 3.2,
acetonitrile 11ng/ml
For blood extracts
24.4, 26.5ng/ml &
13.2, 44.2ng/ml
RP- Standard C18 Methanol: water 75:25v/v ~ 1ml/min UV detection at 3.6 min 2.84 & 8.62pg/ml
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HPLC ® column  and pH adjusted to 3 using wavelength
10% orthophosphoric acid 222nm
RP- Standard Kromasi 750ml of dipotassium Iml/min UV detection at 8.1 min 0.01 & 0.03 pg/ml
HPLC % I c18 hydrogen orthophosphate wavelength
column  added 2ml of triethylamine 230nm
adjusted to7.5 pH and
250ml of methanol
RP-HPLC Standard Waters Sodium dihydrogen Iml/min DAD detection 4.2 min NA
2 X-terra  orthophosphate buffer with at wavelength
column 0.2 M of 7.8 pH and of 225nm
acetonitrile 80:20 v/v
Normal Standard Chiral Hexane: Iml/min PDA detection 8.2min NA
phase Pak isopropanol:methanol: at wavelength
HPLC * AD-H diethylamine of 225nm
column 75:10:15:0.1 viviviv
RP-HPLC Standard Waters Gradient Iml/min DAD detection 13.96 min NA
22 X-terra A- phosphate buffer pH at 225nm
RP18 9.85:methanol:acetonitrile
column 70:20:10 viv
B- phosphate buffer pH
9.85: acetonitrile 30:70 v/v
LC/ESI- Human C8 20mM ammonium acetate  300ul/min ~ MS using m/z 2.95 min 100pg/ml &NA
MS/MS % serum column pH 2.70 (adjusted with 288>58
glacial acetic acid to pH 4
and then with formic acid
to pH 2.70):methanol:
acetonitrile 80:10:10 v/viv
RP-HPLC Standard ODS Gradient mobile phase Iml/min PDA detection 9.185 min 0.1 ppm & 2 ppm
8 C18 sodium dihydrogen at 280 nm
column  phosphate, pH adjusted to
2.5 using ortho phosphoric
acid (buffer)
acetonitrile
70:30 viv
LC-MS- Human XTerra Acetonitrile: 5mM 0.25ml/mi MS using m/z 1.87 min NA & 0.25ng/ml
Mms ¥ plasma RP18  ammonium acetate: formic n 288.06>57.99
column acid 50:50:0.053 v/v/v
UPLC- In Hypersil Gradient 0.5ml/min MS in SIR 9.45 min NA
MS/MS?®  Zolmitriptan BDSC8  5mM ammonium acetate mode using m/z
drug column buffer 288.2
substance Mixture of acetonitrile:
methanol 90:10 v/v
HPLC Related Waters  0.02M ammonium formate 1 ml/min UV detector at 11 min 50ng/ml &150ng/ml
substances in ~ XTerra  containing 0.1% n- propyl wavelength of
Zolmitriptan ~ column amine and acetonitrile 225nm
80:20 viv
HPLC * Standard Symmet Mixture of buffer and 0.8ml/min UV detector at 2.637 min 3.04 &10.3pg/ml
ry C18 methanol 35:65 v/v a wavelength of
240nm
RP-HPLC Standard Phenom  Phosphate buffer (pH 3.5): 0.9 UV detector at 3.57 min 2.45 & 7.42 pg/ml
* enex methanol 85:15 v/v ml/min a wavelength of
C18 224 nm

TABLE 2: SPECTROSCOPIC METHODS OF ZOLMITRIPTAN IN PHARMACEUTICAL AND BIOLOGICAL ANALYSIS

Title Method Wavelength for LOD & LOQ Solvent
Zolmitriptan
Sensitive spectrophotometric BCG (Bromo Cresol 411nm 0.0627pg/ml & Chloroform &
methods for determination of Green) 0.19ug/ml dichloromethane
Zolmitriptan in bulk form and 403nm 0.0495pg/ml & Dimethylsulfoxide&
in tablets via complex BCP (Bromo Cresol 0.15ug/ml dichloromethane
formation with two Purple)
sulphonthalein acid dyes **
A novel spectrophotometric Charge transfer reaction 555nm
method for the determination of Zolmitriptan in
of Zolmitriptan in acetonitrile medium 6 pg/ml &NA Acetonitrile
pharmaceutical formulations ®  with 0.2% 2,3- dichoro-
International Journal of Pharmaceutical Sciences and Research 594
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5,6-dicyano-1,4-
benzoquinone
Diastereomic
complexation between
Zolmitriptan and (R)-
MPA

Enantiomeric discrimination
and quantification of
Zolmitriptan by *H-NMR
spectroscopy using (R)- (-)-a-
methoxy phenyl acetic acid [
(R)-MPA] chiral solvating
agent ¥
Validation of rapid and
sensitive Spectrofluorometric
assay for determination of four
triptans in pure and dosage
forms %

Based on the binary
complex reaction
between the triptans and
Eosin Y in 0.2 M acetate
buffer of pH 3.5

499.13MHZ (R)- ZMT: 0.05 &

frequency 0.14 mg/ 0.6ml

(S)-ZMT: Deuterated
0.06 & 0.15 chloroform (CDCl,)

mg/0.6ml

Excitation LOD - 0.032 Double distilled

wavelength -301.3 pg/ml water
nm LOQ - 0.096
Emission pg/mi

wavelength — 542.8

nm

LOD- Limit of Detection, LOQ- Limit of Quantification, N.A.-Not Available, PDA- Photo Diode Array detector, DAD- Diode

Array Detector

Among the available methods, HPLC-based
methods are the most widely used and therefore the
most common techniques used in pharma-ceutical
analysis.  Ultraviolet-Visible  (UV) detectors
coupled with HPLC systems are most frequently
used for drug analysis. Currently, the use of mass
spectrometers as detectors gives high levels of
analytical sensibility and a low limit of detection
and it is able to provide for drug quantification and
identification. The present review highlights the
analytical methods used for the quantification and
identification of Zolmitriptan in pharmaceuticals
and biological samples by different HPLC-based
methods. Therefore, the present review describes
only those analytical methods that were published
in the scientific literature for Zolmitriptan since its
discovery Table 1.

The review also highlights the analytical methods
used for the quantification and identification of
Zolmitriptan in pharmaceutical and biological
samples by different spectroscopy-based methods
that were published in the scientific literature for
Zolmitriptan since its discovery Table 2 1433

In the methods involving simultaneous analysis of
Zolmitriptan and other serotonin 5-HT1D receptor
agonists using UV detectors, the switch of
wavelength for each drug was frequently
accomplished through the use of diode array
detectors (DAD). On the other hand, in the methods
that used mass spectrometry as a detection method,
the quantitative determination was performed using
the multiple reaction monitoring (MRM) scanning
modes of transition. The m/z value for each drug
was analyzed according to the fragment ions

International Journal of Pharmaceutical Sciences and Research

generated. In the case of Zolmitriptan, the main
fragments generated upon ionization presented as
an m/z value of 243; nevertheless the ions of other
fragments could be observed, including those
presenting m/z values of 58 and 288 & 1%,

The analytical methods described in the present
review cover several HPLC-based methods that
have been used for the analysis and quantification
of Zolmitriptan in different human samples,
including plasma, serum, and rat plasma,
cerebrospinal fluid as well as in pharmaceuticals.
The use of the mobile phase is the most common
difference in the analytical methods described. In
these methods, a number of solvents and buffers,
including acetonitrile, formic acid, methanol,
ammonium acetate buffer, phosphate buffer,
hexane, isopropanol, tetra butyl ammonium
hydrogen sulfate, triethylamine, have been used as
mobile phase. There are other parameters that
differentiate certain methods from others such as
flow rate, wavelength, and fragment ions. The
stationary phase used in most of the methods was
the reversed-phase C18 column.

The wide range of options available for use as
solvents in the mobile phases in these analyses is
an advantage as the analyses may be required to
perform under different conditions. However, it
remains necessary to use solvents that are less toxic
and environmentally friendlier. Contrastingly, the
data presented in the table exemplify the opposite,
as most of the methods included in the table had
reported using methanol and acetonitrile, the two
most notoriously toxic solvents, as the mobile
phase. Methods for the recovery of these toxic
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solvents should be developed in order to minimize
environmental  damage.  Additionally,  the
development of novel analytical methods for drug
detection and quantification for economically and
environmentally advanced and superior to the old
methods should be developed. Nevertheless, the
methods that are validated imparts the concepts of
analyzing Zolmitriptan for its determination and
quantification.

CONCLUSION: Zolmitriptan is one of the most
Serotonin 5-HT 1D Receptor Agonists that belongs
to the class of triptans. Zolmitriptan exhibits
suitable pharmacokinetic properties and high
stability. Zolmitriptan binds to serotonin (5-HT) 1B
receptors. Receptor binding leads to inhibition of
nociceptive transmission, stimulates the
constriction of cranial vessels, thereby leads to a
reduction of vessel pulsation, thereby providing
relief of migraine headaches.

The HPLC-based methods coupled with UV or
mass spectrometry are the major analytical
techniques available in the literature for the
determination of Zolmitriptan in pharmaceuticals
as well as in biological samples. Most of the
methods described in the present review have used
HPLC systems coupled with UV detectors. The
analytical methods that use mass spectrometers as
detectors have developed in recent years, but due to
their high cost of mass spectrometers, it remains a
major difficulty for their use in several laboratories
across the world, rendering this detection technique
non-feasible in developing countries. The
advantages of the methods based on HPLC coupled
with UV detectors or mass spectrometers due to the
high specificity, speed of analysis, accuracy, and
sensitivity provided by these methods. Several
HPLC-based methods highlighted in the present
review were developed for the simultaneous
determination of Zolmitriptan and various other
triptans. The present review aimed at presenting an
overview of the current state-of-the-art analytical
methods available for the determination and
guantification ~ of  Zolmitriptan  in  both
pharmaceuticals and biological samples.
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