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ABSTRACT: 

A simple, rapid, accurate, and cost-effective UV 

spectrophotometric method was developed and 

validated for the quantitative estimation of 

Lasmiditan in bulk drug and tablet dosage form. The 

procedure was carried out using a LAB-INDIA UV-

3000 Double Beam UV-Visible Spectrophotometer 

and dimethyl sulfoxide (DMSO) as the solvent. 

Lasmiditan exhibited a maximum absorbance 

(λmax) at 296 nm. The method demonstrated 

excellent linearity over the concentration range of 

2–6 µg/mL, with a correlation coefficient (R²) of 

0.9998. The proposed method was validated 

according to ICH guidelines for parameters such as 

accuracy, precision, linearity, robustness, limit of 

detection (LOD), and limit of quantification (LOQ). 

The percentage recovery ranged from 99.17% to 

100.54%, demonstrating good accuracy. The %RSD 

values for intra-day and inter-day precision were 

found to be in the range of 0.47–0.94% and 0.49–

0.93%, respectively, confirming the precision of the 

method. The robustness study showed a %RSD of 

1.74%. The LOD and LOQ were found to be 0.15 

µg/mL and 0.22 µg/mL, respectively. The assay of 

Lasmiditan tablets showed a drug content of 99.14  

of the labelled claim. The validated method is 

suitable for routine quality control analysis of 

Lasmiditan in bulk drug and pharmaceutical dosage 

forms. 
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I. INTRODUCTION: 
UV spectrophotometry, also known as UV-

visible spectrophotometry, is a technique for 

measuring a substance's absorbance of both 

ultraviolet (UV) and visible light. It works on the 

concept that things absorb light at specific 

wavelengths determined by their chemical structure 

spectrophotometry exposes a sample to UV or 

visible light at various wavelengths (190-800 nm). 

The equipment determines how much incident light 

is absorbed by the sample at different wavelengths. 

The UV-visible spectrum indicates the existence, 

concentration, and structure of a drug in a 

sample.UV spectrophotometry is frequently used in 

analytical chemistry, biochemistry, pharmaceuticals, 

environmental research, and other sectors that 

require exact measurements of light absorption to 

evaluate samples or calculate a substance’s 

concentration-UV visible spectrophotometry is one 

of the most widely used techniques in 

pharmaceutical analysis. The Beer-Lambert law is 

the fundamental law governing quantitative 

spectrophotometric analysis. 

Analytical Method Development (AMD) is 

the process of developing and optimizing 

experimental procedures to precisely quantify 

chemical components in samples.Method 

development is based on analytical chemistry and 

includes strategies for detecting, isolating, and 

quantifying the chemical ingredients of 

pharmaceutical substances.The primary goal of 

analytical method development is to confirm drug’s 

identity, purity, potency, and physical properties, 

such as bioavailability and stability.This process 

ensures that analytical methods are appropriate for 

evaluating drugs, Especially the active 

pharmaceutical ingredient (API).  

Validation is the documented process of 

proving that a procedure or process works. 

Equipment, substance, activity, or system 

consistently generates the desired effect. Validation 

refers to confirming that a material, activity, or 

system meets Good Manufacturing Practice (GMP) 

standards. Validation is the process of confirming 

that the analytical approach used for a certain test is 

appropriate for its intended use. Method validation 
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is the act of generating a written record that 

demonstrates with great precision that a given 

process will always deliver the intended result 

within the agreed-upon parameters and quality 

standards.  

The international council   for 

Harmonisation (ICH) has developed standards for 

the validation of analytical techniques, focusing on 

factors such as linearity, accuracy, precision 

,specificity, robustness, limit of detection 

(LOD),limit of quantification (LOQ).these 

validation parameters verify that the analytical 

method performs consistently under a variety of 

settings and may be used confidently for routine 

quality control testing. 

Lasmiditan is a  centrally acting selective 

5-HT₁F receptor agonist approved for the acute 

treatment of migraine with or without aura. Unlike 

triptans, it does not cause vasoconstriction, making 

it a safer therapeutic option for patients with 

cardiovascular risk factors. Chemically, lasmiditan 

is 2,4,6-trifluoro-N-[6-(1-methylpiperidine-4-

carbonyl)-pyridin-2-yl] benzamide with a molecular 

formula of C₁₉H₁₈F₃N₃O₂ and molecular weight of 

377.367 g/mol. It is available as lasmiditan hemi-

succinate in 50 mg film-coated tablets.Lasmiditan 

exerts its antimigraine effect by selectively 

activating central 5-HT₁F receptors located on 

trigeminal neurons, thereby inhibiting calcitonin 

gene-related peptide (CGRP) release and 

suppressing nociceptive transmission within the 

trigeminovascular pathway. The drug demonstrates 

rapid oral absorption, moderate protein binding, 

central nervous system penetration, hepatic non-

CYP metabolism, and an elimination half-life of 

approximately 5–7 hours. Common adverse effects 

include dizziness, fatigue, somnolence, and 

paraesthesia. 

Various analytical methods such as UV–

Visible spectroscopy, HPLC, RP-HPLC, and LC-

MS/MS have been developed and validated for its 

quantitative estimation, demonstrating high 

linearity, accuracy, and precision. This review 

highlights the physicochemical properties, 

pharmacodynamics, pharmacokinetics, mechanism 

of action, therapeutic uses, adverse effects, and 

analytical methods of lasmiditan. 

The selection of a adequate solvent is 

critical in UV spectrophotometric analysis. 

Dimethyl Sulfoxide  (DMSO) is a popular solvent 

because of its high solubilizing capacity for wide 

range of medicinal molecules. the use of DMSO 

improves drug solubility and ensures precise and 

repeatable absorbance readings. 

Therefore, the present study aims to 

develop and validate a simple, rapid, and precise 

UV-visible spectrophotometric method for the 

estimation of lasmiditan hemisuccinate in 

pharmaceutical dosage forms using dimethyl 

sulfoxide as a solvent. The developed method was 

validated in accordance with ICH guidelines to 

evaluate its r linearity, precision. accuracy, 

specificity, robustness, LOD, and LOQ. The 

validated method is intended to be suitable for 

routine quality control analysis of Lasmiditan in 

bulk and tablet formulations. 

 
Figure: 1 UV Spectroscopy 
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II. DRUG PROFILE: 
2.1 Physio-Chemical Properties: 

 Drug Name: LASMIDITAN 

 Brand Name: Lasmiray  

 Chemical Name: 2,4,6-trifluoro-N-[6-(1-

methylpiperidine-4-carbonyl)-pyridin-2-yl] 

benzamide. 

 Molecular Formula:   C19 H18F3N3O2 

 Molecular Weight: 377.367g/mol. 

 Strength: 50 mg 

 Description: Lasmiditan is an orally active 

drug used for the acute treatment of 

migraine with or without aura. It is a 

selective 5-HT₁F (serotonin) receptor 

agonist, belonging to the class called 

ditans. Unlike triptans, Lasmiditan does not 

cause vasoconstriction, making it safer for 

patients with cardiovascular risk .It acts 

mainly on the central nervous system, 

reducing migraine pain by inhibiting 

trigeminal nerve pathways .Common 

adverse effects include dizziness, fatigue, 

paresthesia, and sedation.Lasmiditan can be 

quantitatively estimated by UV–Visible 

spectroscopy, as it shows characteristic 

absorbance in the UV region due to its 

aromatic and heterocyclic functional 

groups. 

 Appearance:  White oval shaped film 

coated tablet. 

 Salt Form: Lasmiditan Hemisuccinate 

 Half Life: 5 to 7 hours. 

 Solubility: Lasmiditan is a soluble in 

DMSO .sparingly soluble in water and 

slightly soluble in ethanol. 

 

 Structure: 

 
Figure: 2 Chemical structure of Lasmiditan 

 

2.2 Mechanism of Action: 

Migraine attacks are initiated by the 

activation of trigeminal sensory neurons, which play 

a central role in the pathophysiology of migraine. 

During a migraine episode, increased neuronal 

activity within the trigeminovascular system leads to 

the release of pain-mediating neuropeptides and 

transmission of nociceptive signals to the central 

nervous system (CNS). Upon administration, 

lasmiditan selectively binds to 5-hydroxytryptamine 

1F (5-HT₁F) receptors located predominantly in the 

CNS and on trigeminal neurons. Activation of these 

receptors results in suppression of trigeminal 

neuronal activity, thereby inhibiting the release of 

calcitonin gene-related peptide (CGRP) and other 

pro-inflammatory neuropeptides involved in 

migraine pathogenesis. This inhibition reduces 

central pain signal transmission within the 

trigeminovascular pathway. Consequently, 

lasmiditan provides effective relief from migraine 

pain without causing vasoconstriction, as it does not 

significantly activate 5HT₁B receptors associated 

with vascular constriction.  
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Figure: 3 Mechanism Of Action of Lasmiditan 

 

2.3 Uses: 

1. Acute treatment of migraine with aura. 

2. Acute treatment of migraine without aura. 

3. Relief of moderate to severe migraine 

attacks. 

4. Reduction of migraine-associated 

symptoms (nausea, photophobia, 

phonophobia). 

5. Suitable option for patients with 

cardiovascular risk where triptans are 

contraindicated. 

 

2.4 Adverse Effect: 

1. Dizziness, Fatigue, Nausea, somnolence 

(drowsiness) 

2. Paresthesia (tingling sensation) 

3. Driving impairment (significant CNS 

depression; patients should avoid driving 

for at least 8 hours after dose) 

4. Serotonin syndrome (especially when used 

with SSRIs/SNRIs) 

5. Bradycardia (decreased heart rate) 

6. Euphoria or mood changes and 

hallucinations. 

 

III. MATERIALS AND METHODS: 
3.1 Instrumentation: 

The absorbance of the prepared solution 

was determined using a LAB-INDIA UV-3000 

Double Beam UV-Visible spectrophotometer fitted 

with a 1cm quartz cuvette. The absorption spectra 

were recorded over the wavelength range of 200-

400 nm to determine the analytical wavelength (λ 

max ).An electronic digital analytical balance was 

used for the accurate weighing of the drug and other 

chemicals required for the study.  
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Figure: 4 LAB-INDIA UV 3000 Double Beam UV-Visible spectrometer 

 

3.2 Chemical & Reagent: 

 A pure sample of Lasmiditan 

hemisuccinate was gifted by pure and 

cure healthcare Pvt . Ltd Uttarakhand 

,India.  

 Lasmiditan tablets (Lasmiray 50 mg) 

were procured from Torrent 

Pharmaceuticals Ltd.  and used for 

study.  

 It is freely soluble in Dimethyl 

sulfoxide (DMSO). 

 It is sparingly soluble in water, and it 

is slightly soluble in water. 

 Dimethyl Sulfoxide (DMSO) was used 

as the solvent throughout the 

experimental work. 

 The chemical  and reagents used in the 

study were of analytical reagent (AR 

)grade . 

 Melting point :Approx 196℃ to 198 

℃. 

 

3.3 Procedure: 

3.3.1 Preparation Of Standard Stock Solution: 

An accurately weighed quantity of 100 mg of 

lasmiditan tablet powder was transferred into a 100 

ml volumetric flask. About 20 ml of Dimethyl 

Sulfoxide (DMSO) was added and the contents were 

shaken thoroughly to ensure complete dissolution 

.the volume was then made up to the mark with 

DMSO to obtain a standard stock solution 

containing 1000 µg /ml. 

3.3.2 Preparation Of Working Standard Stock 

Solution:  A 10 ml aliquot of the standard stock 

solution (1000 µg /ml )was accurately transferred 

into a 100 ml volumetric flask. The volume was 

made up the mark with Dimethyl sulfoxide (DMSO) 

to obtain a working standard solution containing 100 

µg /ml. 

3.3.3 Procedure For Determination Of 

Wavelength For Measurement λ Max (Standard): 

The working standard solution of Lasmiditan (100 

µg/ml)was scanned using a UV-Visible 

spectrophotometer over the wavelength range of 200 

-400 nm to determine the wavelength of maximum 

absorbance (λ max).Dimethyl Sulfoxide (DMSO) 

was used as the blank during the scanning process. 

The maximum absorbance of Lasmiditan was 

observed at 296 nm, which was selected as the 

analytical wavelength for further studies. 

3.3.4 Preparation Of Calibration Curve Of 

Lasmiditan Hemisuccinate: A series of working 

standard solutions containing 1,2,3,4 and 5 µg/ml of 

Lasmiditan were prepared from the standard stock 

solution. The absorbance of each solution was 

measured at 296 nm using Dimethyl Sulfoxide 

(DMSO) as the blank. Calibration curve  was 

constructed by plotting concentration vs absorbance. 

The calibration plot showed good linearity with a 

correlation coefficient ( R2 ) of 0.9998. 

3.3.5 Parameters Of Analytical Method 

Validation: 

Analytical method validation: The developed UV 

spectrophotometric method for Lasmiditan was 

validated in accordance with the International 

Council for Harmonisation           (ICH) guidelines 

to ensure the reliability and suitability of the 

analytical method. The validation parameters 

evaluated included linearity, precision, accuracy, 

robustness, ruggedness, Limit of Detection ( LOD ), 

Limit of Quantification ( LOQ ), specificity and 

assay, wherever applicable.  

 

Linearity: The linearity of the developed UV 

spectrophotometric method for Lasmiditan was 
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evaluated by measuring the absorbance of standard 

solutions in the concentration range of 2-6 µg/ml at 

296 nm. The absorbance values obtained were 

plotted against the corresponding concentrations to 

construct the calibration curve . the regression 

equation and corelation coefficient (R2) were 

determined from the calibration plot. The method 

exhibited good linearity with a correlation 

coefficient of 0.9998. the results of the linearity 

study are presented in the table 1. 

Accuracy: Accuracy was performed by preparing 

three sample solutions at 80%, 100% and 120% of 

the working standard concentration. The required 

concentration of Lasmiditan was added to each 

sample solution and dissolved in a 10 ml volumetric 

flask. Accuracy was assessed using a minimum of 

nine determinations over a minimum of three 

concentrations levels for each sample. The results of 

the accuracy study are shown in the table 2. 

Precision: The precision of the developed method 

was evaluated by two types of precision studies, 

namely intraday precision and inter day precision . 

Intraday precision was determined by measuring the 

absorbance of 10µg/ml Lasmiditan solution at 

different time intervals (morning, afternoon and 

evening) on the same day .  Inter day precision was 

determined by measuring the absorbance of 10µg/ml 

Lasmiditan solution on three consecutive days.  The 

mean absorbance and percentage relative standard 

deviation(%RSD) were calculated.  The result of the 

precision study is presented in table 3 and table 4. 

Robustness: Robustness was evaluated by 

introducing a small variation in the analytical 

method parameter, namely change in wavelength.  

The robustness of Lasmiditan was determined by 

analysing the absorbance after slight variation in the 

wavelength.  No significant difference was observed 

in the absorbance values; therefore, the proposed 

method was considered to be robust.  The result of 

the robustness study is presented in table 5. 

Limit Of Detection (LOD) & Limit Of 

Quantification (LOQ): The Limit of Detection 

(LOD) is the lowest concentration of Lasmiditan 

that can be detected under the specified 

experimental conditions.  The Limit of 

Quantification (LOQ) is the lowest concentration of 

the Lasmiditan that can be quantitatively determined 

with acceptable  accuracy and precision.  The LOD 

and LOQ values were  calculated according to the 

standard analytical procedure. The LOD and LOQ 

values of  Lasmiditan are 0.15 µg/ml and 0.22µg/ml. 

Specificity: A  solution containing mixture of tablet 

excipients were using  the sample preparation 

procedure to evaluate the possible interference of 

the excipients.  From the absorbance result no 

interference was absorbed from the excipients 

present in the formulation  indicated that the method 

is specific. 

Assay Of Lasmiditan Tablets:   For the assay, 10 

Lasmiditan tablets were accurately weighed and 

finely powdered.  An accurately weighed quantity of 

the powder equivalent to 100 mg of Lasmiditan 

(187.6 mg of tablet powder) was transferred into a 

100 ml volumetric flask.  Dimethyl Sulfoxide 

(DMSO) was used as the solvent.  The flask was 

shaken thoroughly to ensure complete dissolution of 

the drug, and the volume was make up to the mark 

with DMSO.  From this solution, 10 ml was 

accurately transferred into the another 100 ml 

volumetric flask, and the volume was make up to 

the mark with DMSO.  Further suitable dilutions 

were prepared to obtain the required concentration 

for analysis.  The assay results are presented in 

Table 6. 

 

IV. RESULT AND DISCUSSION: 
 

4.1 Determination of Wavelength For Measurement (λ max): 

 
Figure: 5 Determination Of Wavelength For Measurement Standard (λmax). 
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4.2 Linearity: 

S.NO CONCENTRATION (µ/ml) ABSORBANCE 

1. 2 0.221 

2. 3 0.329 

3. 4 0.421 

4. 5 0.537 

5. 6 0.652 

Table: 1 Linearity 

 

 
 Figure: 6 Linearity 

  

4.3 Accuracy: 

S.NO CONCENTRATION % RECOVERY % RSD 

1. 80% 99.17 0.32% 

2. 100% 100.54 0.68% 

3. 120% 99.65 0.54% 

Table: 2 Accuracy 
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4.4 Precision: 

S.NO 
CONCENTRATION 

(µ/ml) 

ABSORBANCE 

MEAN 
STD 

DEVIATION 
%RSD 

1 2 3 

1. 2 0.221 0.224 0.220 0.2216 0.0020 0.94% 

2. 3 0.329 0.332 0.335 0.3320 0.0030 0.90% 

3. 4 0.421 0.423 0.417 0.4203 0.0030 0.73% 

4. 5 0.537 0.541 0.539 0.5366 0.0025 0.47% 

5. 6 0.652 0.648 0.657 0.6523 0.0045 0.69% 

Table: 3 Inter Day Precision Data 

 

S.NO 
CONCENTRATION 

(µ/ml) 

ABSORBANCE 

MEAN 
STD 

DEVIATION 
%RSD 

1 2 3 

1. 2 0.220 0.222 0.218 0.2200 0.0020 0.91% 

2. 3 0.327 0.331 0.325 0.3276 0.0030 0.93% 

3. 4 0.414 0.418 0.411 0.4143 0.0035 0.85% 

4 5 0.534 0.535 0.539 0.5360 0.0026 0.49% 

5 6 0.655 0.657 0.649 0.6536 0.0041 0.64% 

Table: 4 Intraday Precision Data 

 

4.5 Robustness: 

PARAMETER 
PARAMETER 

SEQUENCE 
ABSORBANCE MEAN 

Std 

DEVIATION 
%RSD 

WAVE LENGTH 

296 0.117 

0.115 0.002 1.74% 287 0.115 

279 0.113 

Table: 5 Robustness 

 

4.6 Assay Of Lasmiditan Tablet For Formulation: 

DRUG LABEL CLAIM AMOUNT FOUND 
%LABEL CLAIM 

ASSAY(𝒏 = 𝟑) ±SD 

LASMIDITAN 50 mg 187.6mg 99.14±1.36 

Table: 6Assay Results of Tablets Using Proposed Methods 

 

4.7 Summary: 

S.NO PARAMETER NORMAL RANGE RESULT 

1. LINEARITY 0.999 0.9998 

2. PRECISION 
Intra day NMT 2% 0.47-0.94% 

Inter day NMT2% 0.49-0.93% 

3. ACCURACY 

80% 99.17 0.32 

100% 100.54 0.68 

120% 99.65 0.54 

4. ROBUSTNESS %RSD≤2 1.74% 

5. LIMIT OF DETECTION - 0.15 

6. LIMIT OF QUANTIFICATION - 0.22 

7. ASSAY - 99.14±1.36 

Table: 7 Summary of Validation Parameter 
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V. DISCUSSION: 
The developed UV spectrophotometric 

method provided a simple, accurate, and reliable 

approach for the estimation of Lasmiditan in its 

pharmaceutical dosage form. Dimethyl Sulfoxide 

(DMSO) was selected as the solvent based on the 

solubility studies. The absorption maximum (λ max) 

of Lasmiditan was found to be 296 nm, which was 

selected as the analytical wavelength for the study. 

The method exhibited good linearity over the 

selected concentration range 2 - 6µg/ml with a 

correlation coefficient (R²) of 0.9998. The accuracy 

studies at 80%, 100%, and 120% concentration 

levels showed mean percentage recoveries of 

99.17%, 100.54%, and 99.65%, respectively, with 

low %RSD values of 0.32%, 0.68%, and 0.54%. The 

intraday and inter day precision studies showed 

%RSD values in the range of 0.49–0.93% and 0.47–

0.94%, respectively, indicating good precision of the 

developed method. 

The robustness study showed a %RSD of 

1.74% at different wavelengths, indicating that the 

method was not significantly affected by minor 

changes in wavelength. The LOD and LOQ were 

found to be 0.15 µg/mL and 0.22 µg/mL, 

respectively. The assay of the marketed tablet 

formulation showed 99.14 ± 1.36% of the label 

claim, indicating that the developed method was 

suitable for the quantitative estimation of 

Lasmiditan in tablet dosage form. 

 

VI. CONCLUSION: 
A simple, accurate, precise, and economical 

UV spectrophotometric method was successfully 

developed for the estimation of Lasmiditan using 

DMSO as the selected solvent. The developed 

method was subsequently validated in accordance 

with ICH guidelines and demonstrated satisfactory 

analytical performance with respect to linearity, 

accuracy, precision, sensitivity, and robustness. The 

results confirmed that the method is reliable and 

reproducible and fulfils the required validation 

criteria. Hence, the developed UV 

spectrophotometric method can be considered a 

simple, efficient, and suitable analytical approach 

for the routine quality control analysis of 

Lasmiditan. 
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