
*Author for Correspondence: pateldeepa18@yahoo.com

UV Spectroscopy Assay Method Development and Validation of 
Dimethyl Fumarate and Cyclosporine Drugs in Nano Dosage Forms

Sneha Patel, Drashti Pathak, Deepa Patel*

 Parul Institute of Pharmacy and Research, Faculty of Pharmacy, Parul University. P. O. Limda, Ta. Waghodia, 
Vadodara-391760, India

Received: 29th Dec, 2019; Revised: 27th Jan, 2020; Accepted: 23rd Feb, 2020; Available Online: 25th Mar, 2020

INTRODUCTION
Dimethyl Fumarate (DMF) has anti inf lammatory, 
Immunomodulatory property which is works on the nuclear 
factor (erythroid-derived 2)-like 2 (Nrf2) pathway is involved 
in the cellular response to oxidative stress. 

This pathway is activated by dimethyl fumarate in vitro 
and in vivo. In vitro specifically, it acts as a nicotinic acid 
receptor agonist. However, the exact mechanism of the effect in 
multiple sclerosis is unknown. It is believed to be through the 
Nrf2 pathway due to its anti-inflammatory and cytoprotective 
properties. Dimethyl fumarate is highly water soluble. All 
pharmacokinetic analysis was performed using monomethyl 
fumarate, the active metabolite of dimethyl fumarate due to the 
rapid pre-systemic hydrolysis by esterases. Dimethyl fumarate 
is extensively metabolized by esterases via hydrolysis into 
its active metabolite, monomethyl fumarate (MMF) before it 
reaches systemic circulation. The main sites of this metabolism 
include the gastrointestinal tract, blood, and tissues. MMF is 
further metabolized through the tricarboxylic acid cycle. The 

major metabolites in the plasma are MMF, fumaric acid, citric 
acid, and glucose. The cytochrome P450 system is not involved 
in the metabolism of dimethyl fumarate. The primary route 
of elimination is respiratory (60%) via exhalation of carbon 
dioxide. Other routes of elimination include renal (16%) and 
feces (1%). Trace amounts of unchanged MMF are present in 
the urine. Dimethyl fumarate has been found to be an allergic 
sensitizer at very low concentrations, producing eczema that is 
difficult to treat. Concentrations as low as 1 ppm may produce 
allergic reactions.2,3

Cyclosporine is anti-inflammatory, immunomodulatory 
property. The most important effect of cyclosporine is to lower 
the activity of T cells and their immune response.

ABSTRACT
An easy, precise and accurate spectroscopic technique for the estimation of cyclosporine and dimethylfumarate in pure form 
and nano dosage form has been developed. The proposed method involves dissolving dimethylfumarate in distilled water and 
cyclosporine in ethanol and subjecting resulting solution to UV spectroscopic assessment. Absorption maximum was found 210 
and 214 nm respectively. Beer’s law was obeyed in the concentration range of 1 to 5and 1 to 8 µg/mL for dimethylfumarate 
and cyclosporine. Calibration curve showd linearity between absorbance and concentration as per line equation with R2 

value near 1. Validation was performed as ICH guildelines for linearity, accuracy, precision, Robustness, System suitability.
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Figure 1.1: Chemical structure of dimethyl fumarate1 Figure 1.2: Chemical structure of cyclosporine A4
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